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THE INCOMPLETENESS OF OUR KNOWLEDGE OF 
HEREDITY IN MAMMALS 


By W. E. Caste 


Several years ago T. H. Morgan wrote, “The problem of heredity is 


solved.” This statement was made in connection with an exposition 


of the chromosome theory of heredity. About the same time the iate 


William Bateson, an equally distinguished student of heredity, the 


founder of genetics, in an address at Toronto, expressed the view that 
our present knowledge of heredity is so imperfect that it gives no clew 
as to the method by which evolution takes place. I am inclined to agree 
with Bateson rather than Morgan in this matter. 

No one familiar with examples of Mendelian inheritance can doubt 
the fundamental importance of Mendel’s law in the production of new 
breeds of domestic animals and of new varieties of cultivated plants. 
The law is equally operative among animals and plants in a state of 
nature—i.e., when they are not directly under the control of man; yet 
natural selection in the wild state tends strongly to limit the propaga- 
tion of unusual and abnormal types, which by man are frequently given 
preference. 

The marvelous variation of our domestic mammals in color and other 
characters of the coat is due to mutation in a relatively small number of 
genes borne in the chromosomes of the germ cells. The change from a 
wild-type coat (gray) to an all black coat is due to a regressive mutation 
in a single chromosomal gene. Such a unit character change is found 
in our black varieties of rabbits, mice, rats, guinea pigs, dogs, cats, sheep, 
swine, cattle, and horses. Yellow varieties originate by mutation in 
another gene regularly borne in a different chromosome. Albino and 
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albinistic varieties arise by regressive mutation in a third gene, the so- 
called color gene, regularly borne in a third chromosome. Mutation in 
a fourth gene may change black pigment to chocolate brown throughout 
the body. This has occurred in rabbits, guinea pigs, mice, dogs, and 
horses. Undoubtedly a gene capable of regressive mutation from black 
to brown is presentinallmammals. It can only be regarded as an acci- 
dent that the brown mutation has, up to this time, failed to occur or 
to be observed in other domestic mammals. Mutations resulting in 
color patterns due to white spotting are found in wild mammals as well 
as in tame ones and are shown by genetic study to be the consequence, 
in every case, of mutation in a chromosomal gene. 

Structural changes in the coat also result from single gene mutations 
Such is the angora or long-haired mutation of rabbits, guinea pigs, cats, 
and goats. A single gene mutation in the rabbit produces a short- 
haired plush-like coat known as rex. 

Mutations such as those mentioned, when combined in various ways, 
constitute the more striking differentials of numerous breeds of live 
stock. But they are not the sort of differentials that separate the 
species and subspecies of mammals in the wild state. 

Consider, for example, the differences between the species and sub- 
species of Peromyscus, our commonest North American wild rodent. 
All have the same wild type of coat, and no unit-character differences 
between them could be discovered by Sumner in his many years of in- 
tensive genetic study of the problem. A subspecific cross made by hin 
resulted in the production of intermediates as regards all differential 
characters. No unit-character segregation occurred in Fs. At first 
he rejected a Mendelian interpretation altogether, but in view of the 
increasing prestige of Mendelism and its general acceptance, he finally 
with some hesitation, adopted a polymeric or multiple factor interpreta- 
tion. According to this view, each character difference is the result 
not of mutation in a single gene but of mutation in several independent 
genes, the action of which is cumulative onsequently the inheritance 
is blending. It is not to be supposed, on this hypothesis, that the mu- 
tations in polymeric genes all occurred simultaneously, so that sub- 
specific differences arose suddenly. ‘They may have occurred one at 
time, so that the evolution of subspecific differences was a slow and 
seemingly gradual process, impossible without a certain amount of geo- 
graphic isolation. 

I may say that I am not at all satisfied as to the validity of the 
multiple factor Mendelian interpretation of blending inheritance. Its 
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correctness has never been demonstrated by any critical experiment. 
It was put forward as an attempt to universalize Mendelism, to bring 
all heredity into the category of gene inheritance. It was first suggested 
by Nilsson-Ehle to explain peculiar inheritance ratios in wheat, where it 
appeared that the dominant character was borne not by a single chromo- 
some but by two or three different ones. It has since been demonstrated 
that cultivated wheat is a polyploid species, a situation which would 
allow of the existence of three or four sets of homologous chromosomes. 
A like mutation in an homologous gene of three homologous chromo- 
somes would result in trihybrid inheritance ratios such as Nilsson-Ehle 
reported. The inheritance in this case was not blending, but the mul- 
tiple factor interpretation was promptly extended to cases of blending 
inheritance in animals and plants, on the assumption (1) that dominance 
did not occur in such cases and (2) that the several independently in- 
herited genes had cumulative effects 

The multiple factor hypothesis, in my opinion, remains an hypothesis 
merely, though I have given many years of intensive study to experi- 
mental tests of its validity 

Sumner did discover unit-character mutations occurring in wild 
Peromyscus, such as albinism, yellow coat, and hairlessness, comparable 
with the conditions known in laboratory mice and rats. The inherit- 
ance in such cases was typically Mendelian, not blending. But no 
such Mendelizing mutant characters occurred as species or subspecies 
differentials. Hence we must conclude that species in Peromyscus do 
not arise by the process of unit-character mutation. 

Yet there can be no doubt that species characters are inherited. How 
closely similar the individuals of a wild species are to each other and to 
their parents They seem to be replicas of each other, a result which 
can be ascribed solely to heredity, since Sumner has shown that transfer 
of a wild species of Peromyscus from its natural environment to the 
laboratory for a series of a dozen generations affects its general and dis- 
tive characters not in ° 

[ maintain, therefore, as many others have previously maintained, 
that the demonstrably Mendelian unit-characters of animals are rela- 


tively special and superficial in nature, whereas the more general and 


fundamental characters, though equally subject to heredity, are not 
inherited through the mechanism of chromosomal genes. 

Take, for example, the case of the domestic rabbit, which I suppose 
has been studied, as regards its heredity, as exhaustively as any mammal. 


There have been demonstrated by critical study sixteen different unit- 
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characters in the rabbit, each due undoubtedly to a different chromo- 
somal gene. Nine of these affect the color of the coat; five affect the 
structure of the hair (long hair, short hair, furless). One has to do with 
the color of the fat stored in various parts of the body, and one concerns 
agglutinogens carried by the red blood corpuscles, which form a basis 
for the recognition of four blood groups. 

It will be observed that 14 of the known 16 genes of the rabbit affect 
details of structure or pigmentation of the hair, hair being a special 
character of mammals. Fat color (yellow or white) is due to a slight 
difference in the metabolism of fat storage from foods containing chloro- 
phyl or carotene. Presence or absence of a hemagglutinogen is a detail 
of composition of the red blood cells of immaterial consequence to the 
life of the rabbit, since rabbits of all blood groups are equally vigorous 
and occur both in the wild state and in domestication. It appears, then, 
that so far as our knowledge of the rabbit goes, character differences 
determined by chromosomal genes are special or inconsequential. No 
genes are known which, by mutation, would change a rabbit into some- 
thing different from a rabbit, which would take it out of its genus, or 
class, or phylum. Such mutations do not occur, and we know nothing 
about the inheritance of these more general features of organization, yet 
inherited features they certainly are. The current theory of the gene 
assumes that these characters, as well as the more special known unit- 
characters, are influenced by chromosomal genes. But this is purely 
speculative. No direct evidence can be cited 


n its support, for no 
crosses can be made between animals which have and those which have 
not these general characteristics, and that is the only method of Mende 
lian analysis. 

Genetics accordingly 


can not solve the problem of evolution, which 
involves changes in organization more general and fundamental in 
character—but probably slower and more gradual in becoming estab- 
lished—than those controlled by chromosomal genes. 

One of the characters in which wild species differ is body size, and I 
have for many years been engaged in a study of its inheritance, both in 
a cross of a wild species of cavy with its supposed derivative, the domestic 
guinea pig, and in crosses of a very small-bodied race of rabbit with a 
very large-bodied race. The results are similar in both cases, but have 
been carried farther in the rabbit cross. The Polish rabbit weighs 
about 1500 grams (2-3 lbs.), the Checkered Giant weighs about 6000 
grams (over 12 Ibs.). One is thus four or five times as heavy as the 
other. A cross between the two produces animals of intermediate size, 
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and a second generation is also intermediate but slightly more variable. 
From the difference in variability in the two generations, we should, on 
a multiple factor Mendelian interpretation, have to assume the existence 
of numerous genes influencing size, genes located in practically all 


chromosomes. To test the hypothesis that chromosomal genes were 


concerned in determining the size difference, I crossed individuals of the 
two races which had four chromosomes tagged with dominant color 
characters in the large race and recessives in the small race. It was 
14 


assumed 


hat if genes affecting body size were borne in these four chromo- 


somes, a difference in size should be found in F. between the animals 


which possessed the four dominant color characters and those which 
possessed the four recessives. No such difference was found in a popu- 
lation of several hundred back cross individuals. Consequently we 


may conclude that chromosomal genes are not primarily responsible 


We next turned to a study of the embryology of the large and small 
races. The eggs of the large and of the small races were indistinguishable 
in si or otherwise, but we found that the large race egg developed 
I I produced larger mass of tissue from which a larger embryo 

ros Gi I of similar duration in both races, and the young are 
rn in th , sta os f development in both. but the large race young 
re nearly twice heav1 They also grow faster after birth and con- 

. { oy to! longs { I ] mall race voung Conse- 

( | I ch oT ] Ss 

With ine n size of bodv it ! , 1 the 1 chans n body 
proy is, the skull and I ecoming longer in relatiot heir width 
because g1 h takes place fasts length t in width of elongated 
org mt} the large 1 ra} } y Te le ] 1 rela 

aes 1, ; . a 

The — rent theon s11mMmesc } +} size of ¢ ch ps rt is deter- 
mined by numerous genes and consequently that in crosses between 
“a widely different in size, inharmonious combinations may arise, 
such as long legs on small bodies or vice vers: In our rabbit crosses 
thins ‘ the kind is observed, and ¥ e now in a position to under- 

d why this isso. The size of each part is not independently deter- 
ined by numerous genes. All that we need assume to be predeter- 
ner he rate of development of the fertilized egg. The size of the 





h results and the proportions of its parts follow as necessary 
ynsequences of rate of development. 


Accordingly we find the theorv that chromoson il genes account for 
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the whole of heredity inadequate to explain the inheritance of racial 
differences in body size. And it is equally inadequate to explain the 
inheritance of other characters which differentiate species, which in 
general do not Mendelize but result in a blended inheritance. 

A certain number of cases are on record in which Mendelian inheritance 
has been observed to occur in species crosses. One such case was stud- 
ied in my laboratory and reported by Detlefsen. A species of cavy 
from Brazil was crossed with the guinea pig. The type of agouti pat- 
tern of the coat is slightly different in the two species, the guinea pig 
having a light belly, the Brazilian cavy a dark belly. That there is a 
specific difference between the forms crossed is evidenced by the com- 
plete sterility of the F; male hybrids, though the females were fertile 
Light belly was dominant in the hybrids but segregated in typical 
Mendelian fashion in the next generation. Mutation in the agouti 
gene had occurred, in one of the species crossed, from the supposed 
common ancestral type. This mutation behaved in a species out-cros 
exactly as it would in a cross within the species, as a Mendelian alterna- 
tive. But the great majority of species differentials are not of this sort 
are not due to single gene mutations, and do not give a Mendelian but 
a blended inheritance. For their evolution the theory of gene muta- 


tion is an insufficient explanation 


Bussey Institution, Harvard University 


OBSERVATIONS ON THE CARNIVOROUS HABITS OF THI 
SPEAR-NOSED BAT, PHYLLOSTOMUS HASTATUS 
~ANAMENSIS ALLEN, IN PANAMA 


By Lawrence H. Dunn 


Little is definitely known concerning the feeding habits of many of 
the bats of Central and South America and it is believed that the fol- 
lowing observations on the carnivorous habits of the spear-nosed bat 
Phyllostomus hastatus paname? Allen, in Panam , may be of interest 
It is evident that the food habits of this bat have been under question 
for a number of years. Elliot (1), writing of the genus “‘Phyllostoma 
mentions the possibility of these bats being of carnivorous habits, as 
follows: “Like some of the large insectivorous bats, the species of this 
genus may possibly feed on smaller bats, which fact may have given 


them the reputation, long borne by P. hastatum, of being sanguineous 
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My first observation that indicated this bat was a killer and flesh 





eater occurred on April 27, 1929. On the day previous to this date 





visited the Chilibrillo Caves, located about fifteen miles from Panama 


~ 


bats. Seven of these were Ph yllost YNUS hastatus 


ity, and captured 34 
paname and 27 were the smaller bats He miderma pe rspic llatum 
aztecum. Since the only route by which these caves could be reached 
at that time was a rather difficult one to travel, only one cage in which 
to pl ce the bats was carried This was a light, wooden box large 


enough to hold two five-gall n tins of ke rosene, for which purpose it 


had formerly been used. The wood on one side had been removed and 
replaced by small-meshed wire netting. Owing to a late return to the 
laboratory the bats were left all together in the cage for the night. The 
following morning there were but eight bats left alive. This numbe 
included the seven PI llostomu nd one of the Hemiderma the latter 
being badly injured that it died a few hours later. The other 26 
He ma evidently had been killed during the night by the seven larger 
bats he wings, feet, legs and shreds of flesh were all that remained 
of five of the dead He lerma. Four others were mangled and partly 
eaten. The remaining 17 were somewhat crushed and torn but were 
badly mangled 
Subsequently, while engaged in studies in connection with the sus- 


ceptibility of bats to various human and animal diseases, I had occasion 





keep a number of Phyllostomus in captivity for periods varying from 

few days to three months and more. They were caged in the labora- 

tory animal house and re adily responded to captivity Not much at- 

was paid to their diet other than to give them plenty of fruit 

of v ous kinds and an occasional piece of meat [It was noted that the 
latte s always quickly eater 

On July 4, 1932, an adult female Phyllostomus h. panamensis, weighing 


104 grams, that had been captured in a stable in the Canal Zone, was 
received at this laboratory. It was decided to make use of this specimen 
in conducting some observations on the food habits of the species and 


she was, therefore, placed in a wood and screen cage, 20 x 20 x 20 inches, 


nd kept in my office where she could be closely observed. Ripe banana 
was placed in the cage daily but during the first few days the amount 
eaten was comparatively small for a bat of this size. 


On the evening of July 9 a small dish containing 5 ec. of defibrinated 


blood was placed in the cage. The next morning the dish was empty 
The following night the bat drank another 5 ce. of blood, ate a good sized 


1 


piece of monkey liver and also some banaz 
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, 


Five cockroaches, Periplaneta americana, each of which was more 
than an inch and a quarter in length, were placed in the cage on July 
17th. <A piece of the hard outer wing, or tegmina, of one of the roaches 
was all there was to be found the following morning. At 10 a.m. July 
18, eight more of these roaches were put in the cage. About five minutes 
later a snapping and crunching sound was heard in the cage and the bat 
was found to be feeding on one of the roaches. She was hanging from 
the top of the cage by her feet and holding the roach to her mouth by 
means of her thumbs and ends of the forearms. The noise made by 
her chewing would lead one to suspect that she was deriving keen 


pleasure from her lunch on the roach. On the morning of July 19 all 


that remained of the eight roaches was a small part of the posterior end 
of one, four outer wings and a few small fragment Ten large roaches 
were then put in the cag During the night of July 19 seven of thes« 
were ( sume excel fol ew sl pec I he outer w o t\ 
oth we partly eaten and the tent! s ¢ This last roacl 
was devoured during the following day 
On tl ( July 21 a live, adult mor VU tlus 1 
ot met 1 placed in the cage The following mornir ' 
ne : se had bes lled and with the « : 
the | ( } tai he ski nd al he nes ¢ he ( 
nd middle | neonsumed. During the followi1 
four consecutive d live se W plac he cage each d 
these were kille the head ar nte ody eaten by thx 


entrails were ni mer 

Owing to the difficulty in securir mice no more were o n 
until August 19 luring this period « ntv-five davs the ] fed 
( ] oO! t |) rir ted | a Vv p ( } ( re OI 
occasions bu I taker 

At 10 a.m. on August 19 a large mouse \ captured and placed in the 
cage \ few minutes later the sudden noise of a struggle was heard 
and on investigation it was found that the | had caught the mouse 
and was holding it with her mouth and wings. Her teeth were gripped 
on its back just in front of the hips. The mouse was still struggling and 


squeaking and apparently was a 


ttempting to bite the bat on the thumbs 
and ends of forearms. It was evident from the vigorous exertions o 
the mouse that the bat was holding it only DY the skin on its back and 
did not have a sufficient grip on its body to crush it. The bat was 


hanging from the ceiling of the cage by one foot, the other leg being 


DUNN—HABITS OF SPEAR-NOSED BAT 19] 


bent over with the foot resting on one of the wings. After several at- 
tempts at what seemed to be efforts to hold the head of the mouse with 


her thumbs and ends of forearms the bat put her head, with the mouse 


i i i i ‘ i 

in her mouth, inside her wings, which were held partly extended in front 
her to form a pocket, and after making several quick movements 
h her head and wings she straightened out to hang with her head 

downward again. She now had the back of the head of the mouse in 

her mouth The mouse was motionless and apparently was dead. 


In putting her head between her wings the bat evidently had made us: 


) y Ine? I 

f the wings t din holding the mouse until she could shift her mouth 
hold to its head and crush the skull. The bat now began eating the 
mouse ginning at the head, with a chewing, crunching sound. The 
ngs of tl it were partly extended in front of the under surface of 

} ly with the ends of the forearms held together and the second and 
| metacarpals of one wing held together and in close contact with 
those of the other wing. This formed the wings into a trough-like 
( vl h T } lr Dnt } ( r¢ SS ( i@ me se y h le 

I I i nut At the end of sixteen minutes the head 
lds nd breast of the mouse had been consumed and the remainde1 
dropped to the floor of the cag Approximately six hours later the bat 
( lec the fl of the cage and after taking the remaining part 
the cass in her mouth climbed up in to hang head downward 
enio’% if ne! eal Onlv the t land few small pieces of entrails 

were left when she finished eating 

On the afternoor August 20 a large adult mouse was put in the cage. 
This mouse was very active and although the bat evidently caught it 
with her teeth several times and squeezed it hard enough to bring forth 
eal of pain each time, she did not succeed in holding it. After 
eluding the bat for : fteen minutes the mouse took refuge in one 
f the folds in the cloth sleeve that formed one side of the cage. The 
bat | been crawling rather clumsily about the cage in pursuit of the 
mouse and now proceede ry quietly to creep up the cloth of the sleeve 
nd push her head down in the fold in which the mouse had hidden itself. 


The bat almost immediately withdrew her head but she now had the 





head of the mouse firmly gripped in her jaws. This mouse was partly 


eaten during the next eleven minutes and in the early evening the re- 





mainder was consumed. Onlv the tail was left after the second meal 
ind during the night even that was de red. 

On each of the following day August 21 mouse was con- 
sumed. A small piece of entrails and the tail of one was left but even 
the tail of the other was eats 
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No more mice being available at this time it was decided to see if 
birds would be killed and accepted as an article of diet by the bat. On 
August 24 an adult bird, a honey creeper, Cyanerpes cyaneus cyaneus 
(Linnaeus), about four and a half inches in length, was placed in the 
cage. The bat immediately became markedly excited and made num- 
erous attempts to catch the bird. The cage being too small to permit 
the bat to use her wings she could only crawl about on the screen of the 
cage with her feet and thumbs and the bird had little difficulty in evading 
her. Twice the bat dropped from the side wall of the cage in unsuccess- 
ful attempts to alight on the bird. After repeated fruitless attempts to 
capture the bird the bat ceased her efforts and during the rest of the day 
remained quietly hanging from the top of the cage whence she continued 
to watch the movements of the bird. Her efforts during the night 
evidently were more successful and the following morning all that re- 
mained of the bird were 46 of its larger feathers, from wings and tail, 
and ten smaller ones. The beak, claws, and even all other feathers had 
been consumed. On the following day a second bird of the same species 
and size as the first one was placed in the cage at 9:30 a.m. The bat 
captured this bird about 4:40 p.m. and began feeding onit. All that 
seemed to escape its jaws were the feathers that dropped while the bird 
was being eaten. At the end of twenty minutes a number of feathers, 
the beak and the fleshy terminal end of the body bearing the tail feathers 
were all that remained of the bird. During the night the flesh on the 
piece of rump was alsoeaten. The next morning 28 of the larger feathers 
and 17 small ones and the beak were all that was left of the bird. 

A mouse placed in the cage on August 31 was completely consumed, 
not even a piece of the tail being left 

Wishing next to determine if the Phyllostomus would kill and devour 
smaller bats an adult female long-tongued bat, Glossophaga soricina 
leachii, was put in the cage on September 4. The Phyllostomus did 
not appear to show much interest in the smaller bat and the latter did 
not exhibit any marked evidence of fear of the larger one. The smaller 


bat selected a site at the top of the cage from which to hang scarcely 
more than six inches distant from the Phyllostomus. The wings and 
the joined legs represented all that remained of the Glossophaga the 
following morning. The smaller bat had been killed and its head and 
body, including the skull, ribs, and vertebrae, had been eaten. Dur- 
ing the night of September 5 a second bat of the same species also was 
killed and the head and part of the body eaten 


An adult short-tailed bat, Hemiderma perspicillatum aztecum, placed in 
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cage on September 8, was killed during the night and the greater part 
} 


ot 1t eaten. The wings legs, ana { small mass of skin and fiesh were 


left, but all bones of the head and trunk were consumed. A second bat 


if this species that was placed in the cage on September 9 was not killed 
| 
until the night of September 11. The head and most of the body were 


, , 
then consumed. 


September 15 Two hours later all that remained of this bat were the 


was placed in the cage at 4 p.m. 
wings, and during the night the greater part of these also was eaten. 
The pieces left consisted of the ends of the forearms, with a few small 
nieces of bones of the finge nd shreds of wing membrane attached. 


One thumb also was left at the end of one of the forearms. It was rather 


S rpris ng to note that the long bones cf the forearms, the claws of the 


feet, and one thumb with its nail attached had been consumed 

An adult house wren, T'ro t muscul nquiet Baird), more 
than four inches in length, was offered the bat at 4 p.m. September 1. 
The bird flew about in the cage for nearly a minute before it appeared to 
notice the bat It then alighted on the floor of the cage at the side op- 


posite from that on which the bat was hanging, where it remained very 





quietly W1tn 1TS gaze directed toward the bat Its behavic r would lead 
ne to suspect that it recognized danger from the bat and showed fear. 
At the end of five minutes a slight tapping of my fingers on the side 
of the cage near the bird caused the latter to take flight again. After 
darting about the cage for a few se S ruck the screen below where 
the bat was hanging The latter with unexpected rapidity seemed to 
straighten her legs and to stretch down and grasp the bird by the side 
of its breast \s the bird struggled the bat quickly 





turned her head to one side to hold the bird with her right wing while she 

ifted the grip ol her jaws until she gr: sped the neck of the bird The 
wren was killed immediately The bat then began a steady chewing 
which was accompanied by the usual snapping and crunching sounds. 


This was continued for 21 minutes. The bat ate the bird from the 


neck downward toward its tail Nothing fell to the floor of the cage 
xcept some feathers until th chewing ceased and the appetite of the 
bat apparently was satisfied for the time. Four pieces of the bird were 
then dropped These consisted of (1) foot, leg, and piece of thigh, (2) 


foot and part of lower leg, (3) head with beak intact, and (4 part of a 
wing with feathers attached. No blood nor any liquid was in evidence. 


Chese pieces were left in the cage and the following morning only 26 large 


feathers from the tail and wings and 14 small ones from other parts of the 
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bird were present. The rest of the pieces, including the beak and both 
feet, had been eaten during the night. 

At 10 a.m. October 1 an adult female bat, Uroderma bilobatum, was 
placed in the cage. In four minutes the Phyllostomus caught the smaller 
bat and was holding it in her mouth. The Uroderma was voicing shrill 
squeaks and struggling vigorously and after about twenty seconds it 
apparently bit the larger bat, since the latter gave a sharp squeak of 
either pain or anger and dropped the Uroderma to the floor of the 
cage where it landed with wings outstretched and remained motionless. 
The Phyllostomus immediately ran down the side of the cage and when 
close to the small bat paused to watch it for a few seconds and then 
extended a forearm to touch the small bat with her thumb. After 

; 


repeating this movement several times she took the Uroderma in her 


mouth and ascended to hang from the ceiling of the cage while she 
devoured it. This stealthy investigation on the part of the bat to ascer- 
tain if the Uroderma was dead was extremely interesting and might be 
likened to the actions of a big game hunter in examining his kill to make 
certain it is dead or whether another shot need be given before relaxing 
his caution or laying aside his gun. The head and shoulders of the 
Uroderma were eaten at this time. At 4:15 p.m. the Phyllostomus began 
her second meal of the day and fed on the carcass for 19 minutes. The 


wings of the small bat were all that remained after the second meal 

A large, adult male little bull dog bat, Dirias albiventer minor, was 
next tried out. This was a robust bat with a forearm length of mor: 
than 60 mm., and it was considered probable that the Phyllostomus would 
not attack it. The Phyllostomus appeared to show a considerable amount 
of interest in the other bat as soon as the latter was placed in the cage 


The Dirias has the most offensive odor of any species of bat that I hs 


—_ 
handled in Panama. The males especially emit an extremely strong 
scent of musk. It would appear that this odor had a strong attraction 


for the Phyllostomus, whether from a sex standpoint or for some othe 
reason it was not possible to decide. She moved to where the Dirias 
was hanging and seemed to smell him over very closely and at times 
appeared to be rubbing her snout about on his back. As it became dusk, 
the evening of the same day, the Phyllostomus again moved near the 
other bat and after smelling him over for a few seconds opened her mouth 
and slowly advanced to bite him. As her mouth was about to close on 
the neck of the Dirias the latter moved to another location in the cage. 
This was repeated a number of times while I was watching but each 


time the large bat seemed to be very slow about gripping the other. 
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The following morning the Dirias was found to be dead and the greater 
part of its head and the abdomen and entrails had been eaten. The 
lower jaw and the upper tooth row on either side had been cleaned of all 
flesh but apparently the teeth were not suitable for food and had been 
discarded. None of the thorax or abdomen was eaten and it is sus- 


pected that this was due to a small amount of soft, oily, wax-like sub- 


stance having a very objectionable 
the axillae of the Diria 
Late in the afternoon of October 2 a male Coiba Island mastiff bat, 


is coibensis, was placed in the cage. At dusk the Phyllostomus 


odor that was present just beneath 


s heard chewing and she was found to be feeding on the bat. Only 
one wing and a small piece of flesh remained of the Molossus the following 
morning. Two days later another bat of this species was eaten until 

J | 


onlv a small piece of one wing was left 


A nother laree male Dirias was offered on October 9. With the coming 


dusk the Phyllostomus began her attack on this bat. She adopted 
the same tactics as those used with the previous specimen of this species, 
following it about the cage and without any haste approaching it and 
snapping at it with her teet} The bites seemed to hardly more than 
touch the skin at times but at each bite the smaller bat changed to a 
different position in the cage only to be followed by the larger one. With 


the exception of a few short periods when the large bat stopped to clean 


nd comb herself this stalking was continued for at least an hour while 
| rem ined to watch it. Whether the re peated toilet performed by the 


Phyllostomus signified attempts to rid herself of the odor or taste of the 


ther bat that she may have acquired while biting it I am unable to say, 
but it would seem as though this might be the ease. The large bat seemed 
simply to be wearing out the other by chasing it about and possibly 
trying to disable it with a single snap of her teeth without attempting 
to hold it. She may have been afraid to try to hold the smaller bat or 
else may have disliked the smell of the other so much that she did not 
want to hold it too close to her. During the night the smaller bat was 
killed and like the previous one of this species only the head, abdominal 
region, and genitalia were consumed. The breast and back were not 
eaten. Two small pieces of the lower tooth row with no flesh attached 
were found to have been discarded as before. During the next seven 
days the bat killed three more Dirias a. minor, these being females, and 
ate about the same parts and amount of each one as of the previous two. 
Most of the teeth were discarded on each occasion 

A mouse was killed and eaten by the bat on October 25 and another on 


October 27 
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Between November 10 and December 19, the bat killed and ate seven 
more mice. Undoubtedly she would have devoured many more had 
they been given to her. 

This Phyllostomus died on December 19, after 168 days in captivity. 

During all the time this bat was in captivity a supply of fresh, ripe 


banana was placed in her cage daily, and each night. with but one ex- 


I 
ception, some of the fruit was eaten. When there was flesh to feed on 
the bat usually took only a small amount of the banana. When there 
was no mouse, bird, or bat on which to make a meal more of the fruit 


was eaten. On the night the three mice were devoured the banana was 
ne T¢ uched 
The completeness with which the bat devoured the bones of her 


a) 


victims spoke well for the crushing force of her teeth and jaws and also 
ties of her digestive juices In order to 


} ] 


for the disintegrating prop 
observe how thoroughly the bones were digested all fecal pellets excreted 


by the bat throughout the period extending from October 1 to October 


19 were removed from the cage eacl day and saved At the end of the 
nineteen days these pellets were lightly macerated in water until dissolu- 
tion occurred. This suspension was then passed through a sieve made 
of metal gauze having eighteen meshes to the inch. A comparatively 


small amount of hair was the only substance that did not pass through 


i 


} 


the sieve. No pieces of bone were found despite the fact that the 
Phyllostomus had eaten eight bats during the period that the fecal pellets 
were being collected 

If we may judge the Phyllostomus by its behavior in captivity, we must 
conclude that this bat seeks a flesh diet under natural conditions. If 
so it may destroy many small birds that are active at night and may 
even seek out those of diurnal habits at their roosting places and nests. 
It may also devour many mice and other small rodents of nocturnal 


habits. The seeking of prey of this kind may account for specimens of 


this species of bat being occasionally captured in barns and stables 


So far as I have been able to learn from the limited amount of literature 
dealing with the Chiroptera that is available to me at this time the only 
other bat known to be of carnivorous habits is the Megaderma lyra Geof- 
froy of India. This species also appears to feed on birds, bats, mice, 
and other small vertebrates. Some very interesting information con- 
cerning this bat in Ceylon has been given by Green (2) who states: “In 
| 


previous number of this Journal I have called attention to the carniv- 


orous habits of bats of the genus Megaderm [ have found frequent 


signs of its depredations in the remains of birds and small bats dropped 
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in my verandah. I have since seen the fragments of a mouse (consisting 
of the feet and part of the head, mingled with the characteristic excreta 
of a bat) that had evidently been captured and devoured by the same 
animal. But, until quite recently, I have never come to close quarters 
with the bat itself. Examination of a loft above the Royal Botanic 
Gardens Laboratory has, however, revealed a stronghold of Megaderma 


- 


lyra. The destruction of small birds, due to these vampire 
bats, must be enormous. Day after day, for weeks together, I have 
found my verandah strewn with the wings and feathers of small birds, 
principally of the dainty little honey-sucker (Cinnyris zelonicus 

Gleadow (3) informs us: “Referring to Mr. Ernest Green’s query on 
p. 835, vol. 17 of this Journal, there is no doubt whatever that Mega- 
derma lyra habitually feeds on birds and mice. These verminiferous 


vermin (the bats) used to annoy me greatly by catching mice about my 


house, and fetching birds out of their comforta 


nests in the night and 
chewing them up in the corners of rooms or verandahs. We are spared 
the use of our inductive and deductive faculties (which would perfectly 
suffice) by the simple fact that I have seen them do it many times. The 


. 1 Ly ] 
well KNOWN ZOOLOZISL, 


Ir. F. Finn, was living with me at the time. We 
caught and caged the bats and he fed them on small birds brought for 
sale by the natives.”” Primrose (4), in writing of this bat tells us: ‘For 
the past three years I have been puzzled to know whether my surmis« 
that the Indian Vampire Bat (Megaderma lyra) was responsible for the 
remains of small birds, chiefly of the Indian Bush Chat (Pratincol 
maura), small bats and insects, which are always picked up from th 
floor of my front verandah every morning in the cold weather, and which 
is at times quite strewn with them. * To-night, however, I have 
been able to confirm the fact that undoubtedly small birds do form 
portion, and here a substantial one, of M. lyra’s food, having just killed 
one in the act of eating a small bird, and the bat and its victim lie before 
me as I write.’ 


Our present knowledge of carnivorous bats now appears to include 


two widely separated species, Megaderma lyra Geofiroy of the sou 


part of Asia and Phyllostomus hastatus panamensis Allen of tropical 
Americ: 
SUMMARY} 
Observations on Phyllostomus hastatus paname in captivity demon- 
strate this bat to be of carnivorous habi One specimen kept in cap- 


tivity for 168 days killed and ate 25 mice, 13 bats and 3 birds 
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IF SOME CAVE BATS 


j 


THE REPRODUCTIVI 


In the course of the collection of bats for a cytological study cf the 


organs related to the reproductive capacity, a number of observations 
on the reproau¢ ve C’ cle h een I de These are presented here 
because of the interest aroused | y many aspects of the sexual cycle of 
the bat and the secant information available. 

The period of hibernation in many of the bats of the temperate zone 
oecurs between an autumnal insemination and a vernal ovulation and 
ges on. Miller (1931) cited bats as examples of what he termed type 
I of mammalian sexual behavior in which the mating behavior in both 
sexes is limited to short, definitely determined periods that are usually 
seasonal. Heape (1900) used the t as an illustration of the statement 

hat ovulation may occur without the coincidence of estrus. Courrier 

1927) reviewed the work of earlier students of the bat Of these, 


Beneck« 1879) and Eimer (1879) formulated the int rpretation that 


coitus occurred only in the fall and that the sperm introduced at that 
time were responsible f¢ I the ictTLVATION of the eggs hat were ovulated 
in the spring. However, Robin and Vogt (1881) believed that copu- 


lation should oceur again in the spring because the male ducts contained 


sperm at that season and young females were not inseminated in the 

fall. Duval (1895) observed coitus in three pairs of Rhinolophes in 

May, and Rollinat and Trouessart 1896 reported erection in male 

Serotines in February. After studying the period of spermatogenesis 

and the secondary sex characters of seven kinds of bats, Courrier con- 

cluded that coitus in the spring was exceptional although he observed 
, 


. 1 T ] 
ttempts at copulation during the winter and spring. Hartman and 








200 JOURNAL OF MAMMALOGY 


Cuyler (1927), in an abstract, stated that most observations of sperm 
in the uterus of the bat during the winter could be explained on the 
assumption of repeated coitus. No evidence, other than the presence of 
sperm in the male ducts as well as in the uterus, was cited for such an 
interpretation. 

The observations to be reported here bear upon the questions of the 
longevity of the sperm! and the period of sexual activity in the bat. In 
addition, data on the gross and some of the cellular changes in the ovaries 
and genital tract of the female make it possible to seriate the events of 
the reproductive cycle. A detailed study of fixed material from the 
individuals described here is in progress. 

This work was supported in part by a Grant-in-Aid from the National 
Research Council for which acknowledgment is gratefully made. I am 
indebted to my colleague, Dr. F. H. Woods, as well as to Mrs. F. H. 
Woods and Dr. Katharine R. Jeffers, for aid in the collecting, and to 
Miss Virgene Warbritton for her painstaking technical assistance 


MATERIAL AND METHODS 


During the period from April 1, 1931, to July 1, 1932, 581 female bats were 


studied before fixation, and over 50 others were studied without fixation. Thre¢ 





genera and six species are represented by the following numbers: 196 Myotis 
r wqus lu jus, 145 Myotis sodalis, 148 Myot ( esce? 2 Myotis keer 
ptent nal 3 Pipistrellu ubflar i3 8 bfl wus, and 17 E pt cus fuse fuse 

Careful descriptions of the species of Myotis can be found in the monograph by 


Miller and Allen (1928). The identifications of species were checked by Mr. G.S 
liller, Jr., of the Division of Mammals, Smithsonian Institution, United States 
National Museum, and by Mr. C. C. Sanborn of the Division of Mammals, Field 
luseum of Natural History A loan of skins and skulls from the Field Museum 


was extremely useful before I became familiar with the species 





rhe animals were collected at fortnightly intervals from two limestone caves 


2 


in the vicinity of Columbia, Boone County, Missouri. These caves are locally 
Known as the Rocheport Cave and Hunter’s Cave They have been described by 
Guthrie (1933); records of the seasonal movements of the bats and the collection 
notes have been presented in the same paper 


At the time of each collection, some bats were killed upon arrival at the labora- 
tory. Others were kept for varying lengths of time, sometimes at hibernating 
temperatures, before killing. The cages were placed in pans of water in order to 
furnish sufficient moisture, which was as important as moderate temperatures in 
keeping the animals alive. They ate many things including liver, brains, pow- 
dered milk and graham flour paste, carrots, spinach, and bananas; but no combi- 


nation that wouid sustain activity was found in the limited series tried 


1A paper by Carl G. Hartman (Quart Rev. Biol., vol. 8, pp 185--193), which 
appeared while this paper was in press, contains an extensive review of the 
literature on this subject 
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After the bats were killed by decapitati: f the teeth was 


observed with a hand lens, 





the amount of subcutaneous fat was recorded. 
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more impressive in the study of these hundreds of bats than the individuality of 
In spite of the recognition of the variation that exists. it i 


each specimen 


TABLE 1 


Presence of spermatozoa in male bat 





"ECIES DATE NO. AND AGI TESTES Dt Ss 
1/23/32 ] Not observed 
2/28/32 | Several old + + 
and young 

M yot tucijugu - a ‘ ’ < 

/ 1/32 | 1 young (Some imma- 
ture) 

5/17 32 l old + (Ve ry few) 
10/ 9/31 | 1 

M yot 12/ 3/31 l young 
l Ss ] Not « bserved 
1/16/32 ] N bserved 
7/28/31 | ¢ 
9/ 4/3 } Not observed 
10/ 9/31 | 6 young 
11/21/31 l 

Myot pape athe a 
/ 5/32 | 1 old 
5/ 5/32 | 2 young 
5/17/32 | 1 young 
6/24/32 | 5 old 
1/17/32 ] Not observed 
5/ 5/32 | 1 
5/ 5/32 l old 
5/17/32 l ol 
5/17/32 | 1 old 

Pipistrel r 5/17/32 | 1 young + (Very few 
9/17/32 | 1 young + (Very few + (Very 

fe 

5/17/32 l young 
9/19/32 | 1 youn; 


2/28/32 
Eptes cus ju a 


believed that when all the factors 


generalizations can be made 


noted in the different females are considered 
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For one not experienced in the classification of bats, the identification of M. 
lucifugus and M. sodalis was difficult when both were not present for comparison 
of the usual diagnostic features. It was, therefore, a pleasant surprise to find 
that the round ligaments of the uterus are pigmented in M. sodalis and not pig- 
mented in M. lucifugus. Further, the size and shape of the ovary differs in the 
two species: that of M. sodalis is larger (1 x 2 x 1 mm.) and lobed, while that of 
M. lucifugus is smaller and rounded (1.1 x 1.3 x 1 mm.) with a very inconspicuous 
neck. The round ligaments in M. grisescens are pigmented and the ovary best 
described as somewhat oval in shape (2x 1.5x0.8mm.). In the two specimens 
of M. keenii, the size and shape of the ovaries resembled closely those of M. 
lucifugus. The ovaries of Eptesicus and Pipistrellus are rounded, without necks, 
and measure 1 x 1.5 x 1 mm. in the former and .75 x .75 x .25 mm. in the latter. 
These are individual measurements, not averages. 

The species of Myotis described here mature only one ovum; and only one 
follicle increases greatly in size, although many begin to grow. A single exception 
to this statement must be made in the case of one M. sodalis in which a four-cell 
stage was found in the right tube and an odcyte in the ostium of the left tube. 
In M. sodalis the follicles ripen with equal frequency in the two ovaries without 
respect to age. However, there is a distinct preponderance of follicles ripening 
in the left ovaries of the first season females of M. lucifugus. No interpretation 
can be suggested for this observation. The embryo always develops in the right 
uterine horn, which is, therefore, larger than the left horn in sexually mature 
individuals 

In Pipistrellus and E pt sicus, as many as seven follicles conspicuously larger 
than the others were found in the two ovaries. Out of 70 Pipistrellus females, 24 
had 4 large follicles or tubal eggs; 17 had 5; 15 had 3; 9 had 6; 2 had 7; and 1 each 
had 2, 1, and no large follicles or tubal eggs. Apparently all of the follicles that 
grow conspicuously are capable of ovulation since both counts of 7 were made on 
tubal eggs. No data are available on the development of these eggs, and some 


may not complete gestation Hahn (1908) recorded the collection of only one 
pregnant P. subflavus female in a cave; on June 6, this individual had three 2 mm. 
embryos sailey (1931) reported two as the usual number of offspring in P. 


hesperus hesperus, and Krumbiegel (1930) listed one to two embryos as typical for 
P. pipistrellus. The number of specimens of Eptesicus is too small to do more 
than establish a possible range of large follicles. Only two cases of ovulation 
have been observed in this species. On March 4, 1933, a female that had been in 
the laboratory for eight days had 6 tubal eggs, and on March 10, 1933, a female that 
had been collected for two weeks had at least 4 tubal eggs. The number of young 
for this species is given as one by Bailey (1931),? and for several European repre- 
sentatives of Eptesicus as one to two by Krumbiegel (1930). Both Pipistrellus 
and Eptesicus have uterine horns that are similar in size; those of the former 
varying from 2.5 to 3 mm. from the median notch to the lateral borders, while 
those of the latter range from 3 to 4mm. In these two species, the eggs ripen 
with equal frequency in the two ovaries. 

The tubes in all the species examined were very transparent, and internal 

2On June 9, 1933, a female Eptesicus fuscus with two recently born young at- 
tached was brought to the laboratory. 








JOURNAL 





distinct fr 





n ere 
iterated 
The ( 
! tior 
I Ss e¢ 
r¢ 
‘ s 
‘ t 


40 mr 

el ifr ¢ 

19. lf ) 

+} ; 

l 

46 
oung i 

4 ; 
ter } 

¢ SI 
1928 t 


gament L 
skrinkage 
contained I 


OF 


yuld produce 


m a 


MAMMALOGY 


movement of 


‘ T lant 
eT tT T 
R f Cave I 10. 
june 20. 1931 3 vere re 
June 12. 1932 ul vere f 
ind youn ( V ri 
\ vere pregn t nd or 
urs after ¢ lectl Thre 
rds att che¢ the siz +} 
I A considerable variat 
indicate I tl I t t OI 
om the tip their heads 


iu t} ' 
extend r 
f he tT 
65 mi! t 
ion if 
i 
( 
degree ite 
: ley 
siderabl 
e and the tl 
j ly 
blood and 
tr 





ns 


is 


irning of 


ind had t 
twent nit 
‘ et} 
the t 
m., to 09 n 
49 mr nd 
It range 
in the ges 
lit 18 usua 
ction a 
of the uteru 
ciduat 
) te vhi 
vel sit 








in the h 


At times 


any con 


1 
es 
tivit 
picuo 
rme¢ » 


een 1 
numbe 
twent 
, 
e bir 
vit 
1 , 


segmentat 


ul Ir 
1 
atn cor 
1 Ept 
FEMALI 
1e « 
" 
re co 





rigt 


Ak 











GUTHRII RI 
t ti surtace ) e 
itea could be en it 
, . 
ery larg S of the t 
( it rvement h 
curring. The lumer 
ned } Y ‘ 
é ‘ te le 
j r 
Che 
e specim«e nd 
' : 
tt ed rh ; sar 
f i T ‘ 
0.030 There 
. ' 
| ¢ te 
‘ their 
gf | 
R +} | y 
Ay » 4 r 
ré , j 
ir lurir August and 
n the ¢ nd sul 
Sant ‘ 
, 
does 1 
nd ve té r ) ine< 
( ted on Septer er 22 
r¢ ner ecte yn Ser 
[ isper in tne iter! und t 
n teet! the otl te 
pe n collected on Septe 
tive of the receptive state 
the ring Six specimens 
straggler Thre the 
Leucocvtes re presel i 
tubs und only few spert 


PRODI 


; +} 
mn + ' 
tl 
I ( 
Seay 
inte 
ter 
021 
1931 
item be 
I 
eth we 
m be 
if one 
} } 
had rf 
7 | 


( 


rivi 


( 


t 
er 
( 
l 
‘ 
U_UYAS 
te 


'Y¢ 


LES 


es T 1 
t } ost 
j iin 
~ 
Some d 
} r 
Y: l 
' 
al 
r ery 
the 
} } 
5. 193 
i had 
t i 
r { 
l ¢ 
+A 
¢ le 
IT il 
1 exami! 
‘ 
Enlarger 
xamuine 
ll and 19 
{ iter! 
{ yer 19 
we 
perm it 


O} 


piet 
r 
nr eT 
uter ¢ 
1 
he 
oht 
1 
diamete 
degene 
€ tudle 
ha | laf 
' 
| ¢ 
1 ll wt 
uli ute 
‘ and 
nsl 
] 
pt the 
ited ar 
lx ] 
l Isiy a 
nfortur 


one 
thei 

»bab 

tiv 





' vats that 

nt season’s 
ithe ies. 
gA rust and 
re made 

pe 1ens 

{ ( I ur 

fixation. two 
da some vea;r 


specin 

iid it 

uterl 
1931 











206 JOURNAL OF MAMMALOGY 


1 of only one individual. but it should be noted that these specimen 


were killed on the day of collection. Not all of these bats had follicles that could 


be distinguished as vesicular Until the cy tologic il studies have been made the 





conclusion that vesiculation of follicles is positively correlated with enlargement 
of the richt horn of the uterus must be considered tentative. It is entirely clear, 
from teasing of ovaries in the autumn of 1932, that vesicular follicles are not pres- 
ent in manv bats that have been inseminated. The data would indicate that in 


all old specimens and many young ones copulation occurs in the fall before hiber- 
nation and that sperm remain alive in the uterus during hibernation 


3 studied in the time of sexual 


M.g f ? diffe from the other speci 


ny specimens that had little or no follicular growth and very 





maturity, because ma 











few sperm were obtained during April. One s ual, interpreted as a 
migrant because of reduced fat, ve on April 2, 1931 
By rare good fortur several r M y ere found in 
Hunter’s Cave, where th pparent! lay, on April 30. On May 1 
fewer numbers were taker t the Of ti the gre m it’ 
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f whicl ere 1n tive n the ute ne hor It sec iImnre ible that these + 
ith n of the S ( 1 exhauste ld llicle for the ent 
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, the ] ite ¢ the gestation period i nm to extend from M lt 
Ju ] 
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Myotis lucifugus lucifugus 
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he thre l el le were taker | ing i€ \ ( t 
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With a few exceptions, the ovaries contained single follicles larger than tl 
others when the bats entered the caves After the first of December, most 


were recorded as vesicu! Obviously, the young fem 





these largest follicl 
f M. lucifugus reach maturity in the first summer The first ovulations wer 


recorded on February 17 in specimens Cc d on February f and kept in av 





GUTHRIE REPRODUCTIVE CYCLES OF CAVE BATS 207 


room. Thereafter, a few individuals ovulated under laboratory conditions; and 
by the middle of March, the majority of bats kept at low temperatures ovulated 
or showed tubal enlargement after a day in a warm room However, no bats 








killed immediately after collection on March 25 and April 2 had ovulate 1, al- 
though at the later date all had enlarged tubes. One can assume that ovulation 


vecurs normally in this species very soon after the females | 


ave the caves De- 
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Myotis keenii septentrionalis and Eptesicus fuscus fuscus 


The number of specimens of M. keenii and Eptesicus is not sufficient to permit 
of any generalizations. M. keenii was undoubtedly migrating when taken on 
February 6 since the fat was greatly reduced and no cther specimens were found. 


The two females conta 





ed vesicular follicles, but the one examined had no sperm 
inits tract. This is not unexpected in view of the interpretations to be placed on 
the data in the other species 

Eptesicus is probably not a common inhabitant of caves during the hibernation 
peri d Females were collected in the large entrance of the Roche port Cave from 


November 11, 1931, until January 16, 1932. They were without exception insemi- 


nated and contained some follicles that were larger than the others. On Febru- 
arv 24. 1933. seven female vere obtained, and two of the ovulated after a period 
in the | orator’ Insofar as the data are ex let . the ind ite no per uli irities 
in the activities and contents of the tract i i 





DISCUSSION 


The seasonal movements of the bats of the limestone caves that have 
been visited make it impossible to obtain a complete yearly series of 
any species However, the observations indicate that no essential 
differences in the reproductive cycles occur in the species reported. An 
account of the sequence of events will be presented from the data at 
hand, although it is recognized that they are limited at certain critical 
peri ds 

The statement that insemination of female bats oecurs in the autumn 
has not been questioned and is confirmed for these forms It seems 
clear that copulation takes place before or as the bats enter the caves, 


since with very few exceptions in relatively frequent collections all 


females contained sperm in their uterine horns. Interestingly enough, 
insemination does not depend on the presence of large or even inter- 
mediate follicles In the young females of M qrisescens 11 which only 
minute follicles were found in teased ovaries, there were some sperm in 
the uterine cavities In M. lucifug WV. sodalis, and Eptesicus, copu- 


lation had occurred in specimens in which no conspicuous growth of 


follicles had taken place 
That insemination occurs again in the spring at the time of ovulation 
is undeniable in MM. lucifugus and Pipistrellus The data on M. sodal 


are insufficient but lend themselves to the same interpretation. In the 
observations on the tubal contents of M. luc fugu and M. sodalis, it 


was noted that small type leucocytes were always present when active 


sperm were found; and that in Pipistrellus leucocytes were sometimes 
massed in the ostia when no sperm were present, as well as when ovula- 


tion and insemination had occurred. The tubes at this time are greatly 
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enlarged; the ampulla may be two and a half times the diameter of the 
isthmus. This was found to be true in M. lucifugus in the spring when 
ovulation occurred after a period in the laboratory (as in many speci- 
ments from February on) and in specimens collected on April 2, 1932. 

With these observations in mind, the course of events in the autumn 
and winter can be outlined. Three specimens of M. lucifugus, one of 
UV. grisescens, and one of Pipistrellus are recorded as having enlarged 
tubes in the autumn. It may be assumed that these are individuals in 
which the period of autumnal insemination has been recent. During 
this period, numerous leucocytes have migrated into the tubal lumina; 
and the female bat hibernates with her tract filled with sperm and leuco- 
cytes. The conspicuous darkness of the tubal lumina, and of the uterine 
cavities in younger specimens in which the walls are thin, is to be explained 
on this basis. Furthermore, wherever the records are complete, leuco- 
cytes are found to make up most of the uterine contents. In collections 
of M. lucifugus up to the end of March, practically no large leucocytes 
are seen in specimens examined immediately after arrival at the labora- 
tory; the same is true of M. sodal The small leucocytes are frequently 


clumped as noted in the ostia in Pipistrellus and in the uterine horns of 


many specimens. On the other hand, aggregated sperm were not seen; 
the sperm swam freely from the uterine horn as soon as it was cut while 
observed under the binocular. This is of interest since Yochem (1929) 
assumed that aggregation during hibernation might be responsible for 
the longevity of sperm in the tract of the female bat, and Redenz (1929) 
stated that the sperm were inactive in the uterine horns from the time 
of the fall insemination until the follicle ruptured in the spring. In 
cases where the data are complete, inactive sperm are always found 
toge ther with the active ones in the recently collected bats: and where 
inactive sperm are recorded, various stages in degeneration have also 
been observed 

When the bats are brought into the laboratory and placed in a warm 
room, activities which rid the tract of its contents begin. ‘The same is 
true if the animals are kept cold for some time in the laboratory before 
being warmed. Muscular activities result in the expulsion of uterine 


} 


contents into the vagina and to the outside.* In several cases in Pipi- 


1 


strellus, dried masses found on the hair around the external genital 


orifice, when soaked and teased, have been found to contain recogniz- 
able sperm, leucocytes, and squamous cells. In one M. lucifugus, col- 
lected on February 24, 1933, a drop of milky urine observed upon our 


Benecke (1879) made similar observations on two species of European bats. 
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arrival at the laboratory was found to contain numerous inactive sperm, 
one active sperm, some leucocytes, and many cornified cells. The daily 
examination of vaginal contents gives indication of this passage of 


materia! until the uterus has its contents greatly reduced. Tubal and 
uterine contractions occur during this period and become i 
noticeable as the end of the hibernating season approaches. It 


ncreasingly 


i is 
anticipated that the cytological studies will yield an explanation of these 
observations. Bats collected in April showed that such elimination of 


tubal and uterine contents is normal for that season. Another activity 


which results in the reduction of sperm in the tubes and uterus is tl 


phagocytic behavi yr of the leucoevtes These cells ingest sperm he ds 
in increasing numbers so that many large leucocytes containing sperm 
heads are recorded after specimens have been in the laboratory for 


several days. Indications are that the persistence of sperm in the 
tract depends on the temperatures at which the bats are kept and tl 


i tneir 
resultant activity. In M. sodalis, active 


sperm were present after the 
animals had been in the laboratory, at ordinary room temperatures 
from October 28, until November 5 and 6 and from November 8 until 
November 14; but sperm were not present when the bats were kept from 
October 19 until November 14 and were almost exhausted when the time 
was from November 8 until December 6 When the 


in an animal room at 


» animals were caged 
approximately outside temperatures, the presence 
of active sperm after a month can be correlated with the amount of sul 


f sub- 
cutaneous fat; those that have been most active, as indicated by re- 
reduction of stored fat, have very few or no sperm and scant uterine 
contents The same generalizations can be made for M. lucifugus in 
which a few active sperm are recorded after an interval of from Decem- 
ber 12 to February 8 in the animal roon Although these females were 


with males, there is little indication of insemination in the laboratory 
during these months in any of the observations ‘Two specimens which 


were in the animal room from Januar 


i y 16 until February 8 and in 
warm room until February 17, and without males for the entire period 
had ictlve sperm even though their fa was exhau r pP 


lus, two active sperm were seen in the uterine contents after the animal 


had been in the aboratory, much of the time in the animal 


December 12 until March 16 


room, from 


Other changes that were noted in the tracts of these bats were the 
thickening of the uterine walls and the occurrence of secretion droplets in 
the contents examined. The method of study permitted no measure- 


. ‘ | ] + y +, ] 1] y , 
ment olf the walls, but in general the notation oO! vVilll Was an indication 
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of the thickness of the endometrium and the growth of the glands. 
These so-called villi were entered in the records for some specimens 
throughout the winter; the secretion drops were rarely seen except when 


ovulation had occurred. In the autumn of 1932 secretion was observed 





in the tubes during the period of insemination. 


It is not possible to say whether ovulation normally occurs without a 


spring insemination, but it does occur in M. sodalis under laboratory 
conditions when copulation has not been possible for over a week. In 
many of the earlier specimens in whi h ovulation had occurred, the 
egg was not seen or was in the one-cell stage [t is imp ssible to state 
whether development had been initiated Furthermore, if these eggs 


are found, upon later study, to have been activ ited, it will not establish 


the function of sperm introduced in the autumn Data presented 
elsewhere indicate t t bats mig te as early as February 6 and after 
breaks in winter temperatures (Guthrie, 1933 Such a mild interval 
occurred in mid-January of 1932. Five specimens of M. lucifugus 
collected and killed on February 6, 1932, had conspicuous increase in 
follicular size, enlarged and acti ibes; three had numerous active 
spt tl ibes. These five indir ials are probably to be interpreted 
S Te! ( I rit e I receptivity to males iS a response to 
h son riatio1 Sucl Y vould correspond to an autumnal 
receptive period and could be followed by an ovulation if the follicle 
continued its growth under laboratory conditions Under natural 
conditions, such bats would have re-entered a hibernating state. 

As the breeding season approaches, the rapid elimination of autumnal 
sperm and leucocytes from tl conspicuous growth of follicles, and 
increasing ovulations after brief periods of captivity are noted. There 
are also two cases in M f on March 16, where apparently in- 
semination has recently occurred under laboratory conditions. On 


March 25, several specimens of M. lucifugus and Pipistrellus which 


died on the way to the laboratory, had apparently recently copulated. 
[It was from the collection of April 2 that the typical situation was 
clarified some specimens examined imm¢ diately upon arrival at the 
laboratory still had a fev sper! as weil as small leucocytes and large 
leucocytes with ingested sperm heads, in their uterine cavities and in- 
active sperm and masses in their vagin: Others had almost no inactive 
sperm but many active sperm in the uterine lumen, very few small leuco- 
cytes, no large leucocytes, scant vaginal sperm content and active sperm 
and leucocytes throughout the tubes The tubes of a | specimens were 


enlarged, but none had ovulated These latter individuals had un- 
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doubtedly recently copulated, while the former group were either pre- 
paring for copulation or farther removed from the last period of accept- 
ance. Five out of six females kept for three days had ovulated and were 
eliminating sperm and leucocytes through their vagine. The few speci- 
mens of M. lucifugus taken on April 18 were probably stragglers and gave 
no new information. However, all the Pipistrellus collected in April 
confirmed the hypothesis of an insemination at the time of ovulation 
and after the sperm and leucocytes of the previous insemination had 
been eliminated. It is probable that the tracts of the two specimens of 
M. keenii had been freed of sperm and leucocytes during their migra- 
tion 

A few observations on tubal movements may be reported. In one 
specimen in which the follicle was rupturing, and in one in which the egg 
was in the upper third of the tube, a very pronounced contraction ring 
separated the upper two-thirds from the lower third of the tube. Seg- 
mentation does not occur when the egg is in the upper half of the tubs 
but is very conspicuous in M. lucifugus as the egg nears the uterus. 
There is some indication that segmentation may occur at the time when 
the sperm are travelling up the tube in both Pipistrellus and M. luci- 
17 


While insemination would seem to occur in the caves, as some of the 


bats become active during abnormal seasonal char ges and as the normal 


lation must 


bre ding season approaches, OVI ake place and restation 


begin after the females leave the caves. After parturition, in M. grises- 
cens, the tract is cleaned by means of leucocytes and muscular move- 
ments as it is after an insemination. Enlargement of the tubes follows, 


and in at least two individuals, ovulation occurred 
t bat sperm do remain active for unus- 
ually long periods in the tracts of the females. However, the data do 


‘These observations show tha 


not support the hypothesis that the sperm of the autumnal insemination 
are responsible for the vernal activation. Ample evidence for additional 
insemination periods is indicated and especially for one coincident with 
the normal time of ovulation. Until the cytological observations have 
been made, the use of the current terminology of the estrous cycle is 
deliber: tely avoided. 

SUMMARY 


1. Copulation in the species of bats studied occurs in the autumn 


before or as they enter the caves. 


2. Copulation in the autumn is not conditioned by the presence of 


intermediate or large follicles. 
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3. Copulation may occur during the winter in bats that have been 
aroused from hibernation or have migrated as a result of abnormal 
seasonal changes. 

4. Ovulation may follow such atypical copulation if bats are brought 
to the laboratory. 

5. Copulation regularly occurs in the spring as the bats are aroused 
from hibernation 

6. Ovulation normally follows the spring copulation. 

7. Ovulation does not normally occur until the bats leave the caves. 

8. The period of acceptance of the male is characterized by the pas- 
sage of leucocytes into the lumen of the reproductive tract of the female 
and by the enlargement of the tubes 

9. The sperm introduced in the autumn, in the atypical winter copu- 
lations, and the excess from the spring insemination, are in part ingested 
by leucocytes and in part eliminated through the vagina by muscular 
movements of the tract 

10. Sperm can remain alive in the uterus of the bat for at least a 
month 

11. The females of M. grisescens do not ripen follicles until their second 
spring but are inseminated at the end of their first summer. 
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UTUMN FOOD HABITS OF COYOTES, A REPORT OF 
PROGRESS, 1932 


By CHARLES C. SPERRY 


This progress report on food habits of coyotes is based on the exami 


nation of 3,042 stomachs collected in 12 western States during Septem- 


ber, October, and November, 1931 and 1932. Analyses were made in 
the Denver Laboratory of the Division of Food Habits Research of the 
U.S. Biological Survey. Of the 3,042 stomachs, 1,019 were empty and 
570 contained débris only, leaving 1,453 on which an appraisal may be 
made of the coyote’s diet during the fall of the year. 

Examination of stomach contents should play an important part in 
any study of food habits. Such examinations may be made in the field 
or in a laboratory In the past, field examinations of the contents of : 
great many coyote stomachs have been made by representatives of the 


siological Survey, and some by other investigators 


and information 
thus gathered has been used in publishing on the food habits of the 


animal. Field examinations, however, often are faulty in two respects, 


namely, as to correct identification of food items and as to the number 


of individuals in the prey represented. Field identifications of items 
are not invariably reliable even when made by experienced field biolo- 
gists, a fact that has been proved a number of times by a reéxamination 
of the same material when laboratory facilities became available That 
inconspicuous items in a stomach should be overlooked in a field ex- 
amination is of course to be expected, for without laboratory advantages 
few of the minor items are detectable. This fact is glaringly evident 
in regard to percentage of occurrence of rodents, which is four times as 
great in the laboratory analyses as it is in those made in the field. In 
actual practice it is found that field examiners often recognize, or at 
least record, only one item per stomach, a manifestly incomplete result. 

From the 1,453 recordable coyote stomachs that figure in the present 
study, taken during September, October, and November, the following 
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summary has been prepared on the basis of frequency of occurrence of 

the various items. The accompanying illustration, however, gives 

percentages by bulk. This method of appraisal has long been a standard 
| 


one in the recording of data on the food of birds and numerous mammals, 


and, since the percentages of all items aggregate 100, charts or graphs 


may be easily prepared. It is often of greater importance, however, to 
determine the frequency with which the coyote indulges in certain 
feeding activities than to know the bulk of the food it consumes on such 
occasions. This is particularly true when considering the coyote’s 
relation to livestock, poultry, and game. For that reason the following 
discourse will deal in terms of the frequency with which items have been 
found, while the figure presents volume estimates. Percentages repre- 


senting frequency of occurrence tend to average greater than those 
recording volume, and, in the aggregate they will exceed 100. For 


instance, the percentage of volume of sheep and goats eaten is 14, while 


the frequency of occurrence for these same items is 22 

Rabbit.—Rabbits, as would be expected, are the most common of the 
coyote’s captures. Jack rabbits, snowshoe rabbits, and cottontails, 
both ( ld and young, are taken with si emingly no preference Percent- 
age of occurrence for rabbit remains varies from a low of 24in the State 
of Wa hing ton to a high of 65 in Texas The average for the 1,453 
stomachs is 39 per cent 

Carrio Carrion was recorded 568 times in fall coyote stomachs, 
just t less than credited to rabbits The volume contributed to the 
coyote diet by the two items is, as revealed in the chart, the same, each 


forming 29 per cent of the total food during September, October, and 
November. Under the heading “‘carrion” have been placed horse, burro, 


erial By this last named 


cow, coyote, and all known “station” ma 


term is meant the carcass of an animal used as a decoy to attract coyotes 


to the spot where traps or poison have been placed. The kinds of car- 
casses used for station material vary greatly, in accordance with field 
conditions and the trapping technique of individual hunters. In general, 


however, horse, cow, and coyote provide the bulk of station material, 


although some trappers get excellent results by using smaller animals, 
such as rabbits, prairie dogs, or marmots for bait. A slight error may be 


injected by classing as carrion all cow remains found in coyote stomachs. 


Some of this ““cow’’ material may have been calf but from the avail- 
able fragmentary remains in the stomachs they can not be recognized 
as having come from young animals. This error, however, is slight 


at most and is more than balanced by the number of sheep and goat 








218 JOURNAL OF MAMMALOGY 


entries that might properly come under the carrion column, but cannot 
be placed there because of insufficient information concerning condi- 
tions under which the food was taken. 

Domestic stock.—Sheep or goats occur in 22 per cent of the coyote 
stomachs. As previously indicated the domestic stock item would be 
somewhat changed if some of it were allocated to the carrion column 
where it probably belongs. Present practice is to debit sheep or goat 
against the coyote whenever a trace of wool is found in a stomach, except 
in the few cases where the presence of wool coincides with the use of a 
sheep carcass at a trap or poison station. On the other hand, calf, colt, 
or hog remains are rarely found in the stomachs of coyotes, having been 
recorded but 19 times in the total of 1,453 

Rodents Rodents, occurring in 33 per cent of the stomachs, occupy 
third place in the fall diet of the coyote. In this group have been 
recognized repres¢ ntatives of 8 families, nan ely, Cricetidae, Scivridae, 
Heteromyidae, Geomyidae, Erethizontidae, Zapodidae, Aplodontidae, 


and Muridae—importance in the food being in the order named. It 


may be added that here lies the greatest difference in the results obtain- 
able through field and laboratory stomach analyses. At best, field 
determinations in this group have been limited and devoid of fine dis- 
tinctions. In the laboratory we have determined 9 genera of sciurids 
while under ‘‘mouse or rat’’ 11 gen¢ epresenting 7 families, have been 
recorded. Leaders in the squirrel and ‘‘mouse or rat” groups are the 
prairie dog and white-footed mouse, with 53 and 115 records, re- 
spectively. 

V isce laneou animal food Badge { nd ski n! eacl contributed ] 
per cent, both in bulk and in frequency, to the coyote’s autumn food 
Just how much of either item may be carrion is not knowr Mammals 
rarely taken by the coyote include moles, shrews, bats, weasels, and bob- 
cats; there are single records each for mink, black-footed ferret, and 


Y } " 1 


Lizards and snakes occurred in 3 per cent of the fall coyote stomachs 
The dominant item in this class is the spiny swift (Sceloporus), with 13 
records; rattlesnake takes second place with 6 records; and bullsnake 
third, with 5. Other reptiles, less frequently captured by coyotes, 


include horned-toads, sand swifts (Uta), garter snakes, racers, and 
turtles. There is a single record for a toad 

Insects, chiefly grasshoppers, were present in 8 per cent of the group 
of stomachs here reported upon, although seldom in sufficient quantity 
to form an appreciable part of the total contents. 
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Two coyotes from California, another from Washington, and a fourth 
from Arizona had eaten fish. 

Birds.—Birds will be considered under three headings, namely, poul- 
try, game birds, and other birds, because the majority of field and labora- 
tory examinations so record them. Of the three, poultry is least com- 
mon, being recorded but once in an average of 50 coyote stomachs. 

Game birds were found in 4 per cent of the stomachs collected in fall 
months, and included 19 grouse, 7 quail, and 9 ducks. 





Fig. 1. Curer Foon Item rHE CoroTe, PERCENTAGE BY BULK 


Based on laboratory analyses of 1419 stomachs 


\ variety of other birds are eaten by coyotes. Our laboratory analyses 
show that nongame birds enter the diet of the coyote once in each 12 
meals. Most of these are magpies, jays (with representatives of 4 
genera), and meadowlarks. Other species, occurring two or more times 
in the 1,453 stomachs, include: Road-runner, red-shafted flicker, 
horned lark, raven, rock wren, robin, bluebird, and junco. Some mag- 
pies may be picked up dead about poison stations, while an occasional 
ground-feeding bird might easily become a coyote victim. Interesting, 


yet perplexing, however, are some of the problems of interpretation that 
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arise in connection with the avian food of the coyote. The presence of 
birds of such diversified habits as a Steller’s jay and a meadowlark found 
in the same coyote stomach, may arouse some comment; but speculation 
is certain when the examination of a stomach discloses 3 such birds as an 
ant-eating woodpecker, a bluebird, and a junco with only a few feathers 
of each. Furthermore, who can explain the presence of 3 tail feathers 
of a rufous hummingbird, the only bird remains in a coyote stomach 
otherwise filled with rabbit? 

Vegetable food.—The vegetable food of the coyote in fall is made up 
of fruits, berries, and seeds. 

Cultivated fruit, although present in 3 per cent of the stomachs, is of 
little significance. Grapes, with 11 records, head the list; and figs are 
second, with 7. Other cultivated fruits occasionally taken by coyotes 
include apples, apricots, cherries, melons, pears, and prunes. 

Wild fruits, berries, and seeds enter the coyote’s autumnal diet twice 


as often as do cultivated varieties and frequently comprise the total 
meal of an individual. The important items among wild fruits are 


1 26 records; thorn apples, with 17; and mesquite, with 


cactus fruits, witl 
15. One coyote consumed 440 thorn apples and another had fed on 
mesquite beans until his distended stomach held more than 1,100 seeds 
mixed with a mass of pod fragments 

Grass is a rare food item of the coyote 

The Denver Laboratory of Food Habits Research is receiving regula: 
shipments of stomachs of predatory mammals from members of t] 


Biological Survey’s Predatory Animal Control force in practically all the 


Western States, and the examination of contents is progressing at the 
rate of more than 500 a month. In the next progress report we hope 
cover the food habits of the coyote during winte nd spring months. 


We shall be glad to receive stomachs of all predatory mammals f1 


any source and from any part of the country, including Alaska 


Denver Laboratory, Food Habits Research, U.S. Biological Sw vey. 
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REVISION OF THE JAGUARS 
By E. W. Newtson and E. A. GoLpMAN 


The jaguars, the largest of American cats, are leopard-like in general 
appearance, but the larger size, more massive head and generally more 
robust form are distinguishing features. They inhabit the warmer 
parts of North and South America. There are records from California, 


northern New Mexico and well north in Texas, but the present range is 
from Arizona, southern New Mexico, and the Rio Grande Valley south 


h-central Argentina. The common name, 


jaguar, now very generally applied to the animal, is derived from the 
South American Indian name “jaguara.’”’ The meaning of the name, 
according to Liais (Clim. Géol., Faune du Brésil, 1872, p. 450), is ‘‘car- 
nivore that overcomes its prey : single bound.” In Brazil the 
vas distin hed by the P suese as “one erdadeira rue 
ne potted ( 1 tl ! known as 
Ol mell red ounc In ch of Latin 
| ever, tl nit referred I 1S 

und th leor 
larger jaguars exceed the larger leopards in size and physi- 
eal y nd are very destructive to large animal life they are completely 
cking in the ferocious aggressiveness sometimes shown by leopards in 
their en nters with man. In fact, the jaguars, although feared by 
natives in their tropical habitat, so rarely attack man that reports of 
such occurrences are very difficult to verify. In both North and South 


’ 1 ° 


America they appear to have much the same shyness and dread of man 


as is shown by the puma or mountain lion, although they are claimed 
to be more dangerous in parts f South America 

It is doubtful whether any wild or domestic animal is safe from their 
onslaughts. Cattle, horses, and hogs are included in known jaguar 


depredations and many accounts indicate their special fondness for the 


flesh of pecearies. The large herds of white-lipped peccaries that roam 
tropical American forests are systematically followed and preyed upon 
by them. The great power and fe rocity ol their attacks are indicated 
by the fact that in 6 out of 92 skulls examined one or more of the canine 
teeth had been broken. In one instance all of the canines had been 
broken off short, and yet the animal, an adult male, had been able to 
subsist in spite of this handicap, as shown by the smoothly worn stubs. 


The broken canines suggest that these teeth, while fairly large, may be 


I. 


relatively weak for an animal with such powerful masseter muscles. In 
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the puma, on the other hand, the canines are rarely broken, but nasal 


and frontal contusions exhibited by a considerable number are evidently 
the result of mishaps in bringing down their prey. 

Since the time of Azara (Apunt. Hist. Nat. Quad. del Paragiiay, vol. 
1, pp. 89-91, 1802) the question of the number of species of jaguars has 
been discussed. Azara referred to a belief of some of the people that 
two normally colored kinds of jaguar occur in the region. One of these 
was called the “‘yagiiareté” and the other, the “‘yagiiareté-popé,” was 
thought to be of heavier proportions, and to differ in general color and 
arrangement of spots. The latter was also regarded by some as a fiercer 
animal and more dangerous to man. Azara, however, with his usual 
accurate appraisal of evidence discredited this belief and recognized only 
one kind, aside from the black phase of the jaguar, or “yagiiareté negro,”’ 
and his conclusions have been supported by more recent information. 
The concept of two kinds, based apparently upon individual variation, 
led to the naming of Felis onca major and Felis onca minor by Fischer 

The present brief outline of the relationships of the jaguars is the result 
of a study of material available in the principal North American mu- 
seums, including the types of most of the described forms. Probably 
for the first time specimens of the jaguar have been assembled in suffi- 
cient series to give a clear concept of the ranges of individual, sexual, 
age and geographic variations. A total of 101 specimens have been ex- 
amined, as follows: 35 skins and skulls, 57 skulls without skins and 9 
skins without skulls. This is, however, far too small a number for an 


exhaustive revision, and some of the forms remain very imperfectly 


known. The geographic ranges of the forms are given as definitely as 
possible, but are of course very incomplete. A remarkable uniformity 


in the more essential characters of jaguars, regardless of locality, force 
the conclusion that all are assignable to a single species. The ground 
color, and the size and arrangement of spots are so variable that little 
dependence can be placed upon them as characters, although slight 
average differences of subspecific value are presented in some cases. 


1 


| details from region to region are 


Changes in size and minor crania 
fairly constant, however, and serve to differentiate the various closely 
allied and obviously intergrading geographic races. Regional modi- 
fications, especially in size, are more irregular than in the puma, in 
which they are quite uniformly progressive from the largest subspecies 
in the northern Rocky Mountains through small tropical representatives 
to another large subspecies in southern Argentina. In the jaguars small 


subspecies may occur in close proximity to larger ones. An example is 
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Felis onca goldmani of Campeche, Mexico, the smallest of jaguars, which 
is replaced in the neighboring states of Tabasco and Vera Cruz by a 
much larger animal. 

For the loan of specimens we are greatly indebted to Mr. H. E. 
Anthony, American Museum of Natural History, New York City; 
Dr. W. H. Osgood, Field Museum of Natural History, Chicago, Illinois; 
Mr. F. W. Miller, Colorado Museum of Natural History, Denver, Colo- 
rado; Dr. G. M. Allen, Museum of Comparative Zoology, Cambridge, 
Mass.; Mr. J. Kenneth Doutt, Carnegie Museum, Pittsburgh, Pennsy]l- 
vania; Mr. John M. Phillips of Pittsburgh, and to Mr. Charles M. B. 
Cadwalader and Mr. James A. G. Rehn, Academy of Natural Sciences 
Philadelphia, for especially valuable material obtained by the Matto 


Grosso Expedition in Sout] Bras 
Specimens examined, unless otherwise indicated, are in the United 
Statas N; Museu 


g l 
( 5 I I m Dust 
, } I i t 
Pelage t I ro- 
~ f I f the 
( el I e! ist ill presenting 
l ¢ ¢ l ne I nl s | er cani 8 
r ' ‘ ¢ le 3 1 reachir y vell 
idir t escent; il shorte 
eril ge pad pDeCi é t feet, more even ounded; 
itlining s rosetté rt F. pardus, those on sid 
te I S¢ ne m¢ sn I u lly sent in p 
( Ground color of upper parts varying from light ochraceous buff or 
I ( r to light lden taw1 r tal r, nearly uniform over median 


dorsal area from top of head to base of tail, becoming gradually paler to near 


cinnamon buff or light buff on checks, sides of neck, lower part of flanks and outer 
surfa of legs; body in general heavily spotted with black; dorsum, except 
median line on posterior part of back and sides, marked by irregularly circular or 
rescentic or broken spots that tend to form rosettes or enclose smaller spots in 
1 darker field than the general ground color; median line on posterior part of back 
rin el gated, solid black I t pre irl ] l eral 

d ment or to becon ( i f head, nec! nd 
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heavily spotted with black; throat, under side of neck and inner sides of forelegs 
marked with more or less confluent black spots that tend to form transverse bars; 





upper surface of muzzle varying from pinkish buff to clay color, unspotted; 


cheeks, forehead, and feet with small, rounded bla 





k spots; upper and lower 
lips white near middle, becoming abruptly black toward angles of mouth; outer 
sides of ears deep black, with small buffy median spots; inner sides of ears thinly 
clothed with whitish hairs; tail with crowded, irregular black markings, separated 
on basal half above by narrow pinkish buffy or cinnamon buffy interspaces, be- 
coming white below and toward tip, which is usually black. Some of the sub- 
species average darker than others; in some individuals the ground color is darker 


1: 


and richer than in others from the same locality Average differences in the size 


and form of rosettes may be of subspecific value, but individual variation is ex- 
traordinary. No two animals are exactly alike and the spots may differ even 


on the right and left sides of the same individual. 


Remarks.—Felis onca is subdivisible into very closely allied subspecies or 
geographic races. The males are larger than the females but males of a small 
form may be exceeded in size by females of a large form In addition to larg 

as compared with females, the skulls of males are usually recognizable | 
angularity, especially the greater development of the sagittal and lambdoid 





Individual variation covers a wide range and adds to the difficulty of 
making accurate identifications The most reliable distinguishing characters 
for the various subspecies are the differing combinations of size and cranial d 


tails as presented by ave individuals. The following features are subject to 





important modifications: Form of the skull in upper outline; height and inflation 
of frontal region; width of rostrum; forn 


} 


1 of nasals; development of lambdoid 
crest; width and depth of interpterygoid fossa; form of audital bullae (with 


allowance for great individual variatio 





Felis onca onca Linné 


East Brazilian Jaguar 














[Felis] onca Linné, Syst. Nat., ed. 10, vol. 1, 1758, p. 42 

T ype localit Pernambuco (now Récife), Brazil (fixed Thomas, Proc. Zool 
Soc. London, 1910. p. 136, Mar., 1911) 

D bution.—Extreme eastern Brazil west and north to the lower Amazor 

General characters \ large subspecies approas g pe Lens but skull 
smaller; frontal region less elevated behind postorbital processes; temporal ridg: 
tending to unite to form the sagittal crest farther anteriorly; sagittal and lamb- 
doid crests strongly developed, much as in parague al bullae more fully 
inflated; dentition heavy Compared with ma of Surinam the skull is de- 
cidedly larger, with relatively much more prominent sagittal and lambdoid 
crests. The original description of mezianae indicates that the skull of typical 
onca differs from it in larger size and proba | in othe details For cranial 
measurements see table p. 232 

Remarks.—F. onca was based by Linné upon early accounts of the jaguar in 


srazil. Of the species he merely says, ‘‘Habitat in America Meridionali 
Unfortunately no specimens from near the type locality of onca, as fixed by 





Thomas are available for « ur study In the absence such m 
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a he het 


likely, among 
this form, and have used them as a basis for 








com T 
Measure ts—No external measurem¢ bl Skull (see table, p. 232) 
S P 1” , ] hrs f ' 4 il « fol] S 
Pat I er Ar n, 1 (skull onl Tocantins Ri Valley, 2 (skulls only 
Felis onca coxi, subsp. nov 
if y + l QC n+ | ru 
1 From north of Rio Doce, Espiritu Santo, Brazil. No. 256288 d.], 
. . Tswn y Mu lected W.T.C 1931 
] I te Mir ( é nd |} Santo, B limit f 
( \ 1] y I - lor 1 € es M ich 
t — : ;, M o animal 
d j 1 ree r +f, . } 


j ( und upper parts 
in g t I l ightly d el n 
the t te ti ler. less ve ish. and near 
g fi lar I rface legs I I 
tte . . lar +} = 
y Y y y ] ? y ry] , ¥ y I sterl 
— ‘ Ls. , . hod woth th. 
irregul é rking g t it rt eparated 
ers ight fi I 3 ming } thinlv mixed 
} tiy , 
g Cy +} ‘ t and well-d nad les loid 
est ( pare tl ’ f I l l 
egion n ted immediat ehir esses; bullae rela- 
+ cle me } fj ‘ e+ y ret with , le 
Ve mucl er. less rul thar } the Matto Grosso 
r nt gion n é é les most deeply cor ted 
im! iat ehind 1 t l ! frontals inflated f nd 
; 1 esse in Matto ¢ I to-parietal sutu I ri ] 
transverse instead of forming a na! \ nting forward on the med f 
M ec Flat tanned skir m upper Rio Doce, Mir Gera ‘o 
length, 2190 mm - tail, 565 Pet, see table. p. 23° 
Remar] F. o. coxi contrasts strongly i e with its much larger geo- 
graphic neighbors in the Parana and Paragu river valleys. Two skulls re- 
ceived many years ago from Herman von Ihering, and probably taken in the 
general vicinity of Sio Paul ere at first assigned here but seem referable to 
the form described on p. 228 This new subspecies is named for the collector 
of the type, Mr. W. T. Cox, in recognition of his extensive studies of wild life 
S) os , Tot mber. 4 follows 
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Minas Gerags: Near Rio Doce, near eastern part of state, 1 (skull only); 
upper Rio Doce, 1 (skin only). 
Espiritu Santo: North of Rio Doce (type locality), 2 





Felis onca milleri, subsp. nov. 
Matto Grosso Jaguar 


T ype From Descalvados, Matto Grosso, Brazil. No. 26552, 2 adult, skin 
and skull, Field Museum of Natural History, collected by Mrs. Marshall Field, 
August 4, 1926 

Distribution.—Upper part of Paraguay River Valley, in southwestern Brazil 
and southeastern Bolivia 

General characters One of the largest 





about equalling para- 
quensis Ground color of upper parts pale near light ochraceous buff Skull 


n in onca, and differing in detail. Much larger than cozi of southeastern 





Col Type: Ground color of upper parts in general, including outer surfaces 


of forelegs and thighs, light ochraceous buff th 


slightly darker in tone within 
rosettes than in the interspaces, paling to near light buff on sides of ne ck, flanks 
and feet; black rings of rosette large and most of then broken, enclosing one to 
four or five small black spots; black spots narrow and elongated along mediar 
line of back poste riorly r black spots on head and outer sides of legs large * under 
parts and inner surfaces of legs white, interrupted by large irregular black spots; 
tail with irregular heavy black markings, separated by narrow interspaces 


ground color light ochraceous buff near base above, becoming white thinly mixed 


with black toward tip, and white below In a very yvoung individual from Co- 
run ba, Brazil, the spots on the upper parts are angular and cl ysely crowded 
leaving uniformly narrow interspaces and forming a well defined, reticulated 


pattern 

Skull Closely resembling that of paraquens in large size, massiveness and 
angularity, but upper outline more arched, rising higher behind postorbital 
processes; frontal region broader and higher, the sides more expanded below 
temporal ridges; posterior nares and interpterygoid fossa narrower and deeper, 


he interpterygoid space more deeply concave as viewed from below; nasals 





t 
broader, the anterior ends usually more divergent, narrowing more abruptly 


poster rly; parietals developed forward and en roaching farther on frontals 
along sagittal crest than in most subspecies; dentition similar to paraguensis but 
molariform teeth rather light. Compared with onca the skull is larger; frontal 
region more elevated behind postorbital processes, the sides distended and 
bulging more prominently below temporal ridges; temporal ridges tending to 
unite to form the sagittal crest farther posteriorly; sagittal and lambdoid crest 
strongly developed, as in onca; audital bullae less fully inflated; dentition similar 
Compared with that of cori, the skull is much larger; frontal region more highly 


arched, the sides constricted farther posteriorly near fronto-parietal suture 

Measurement Type (tanned skin): Total length, 1880 mm.; tail, 475. Skul 
(see table, p. 232). An adult male topotype (in flesh): Total length, 2419 mm 
tail vertebrae, 665; hind foot, 302. Another adult male topotype: Weight (on 
platform scale), 290 lbs. An adult female topotype (in flesh): Total length, 
2116 mm.; tail vertebrae, 604; hind foot, 255. 
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of the present form closely adjoins that of 
tcd are remarkable. This c 






ase is paral- 

4 ya \dification of characters along geographic 
lines elsewhere. The new subspecies is named for Mr. F. W. Miller who, in con- 
nection with his work for the Colorado Museum of Natural History, has made an 
important contribution to knowledge of the mammals of southern Matto Grosso 


Mr. Miller referred specimens fron Des lvados to F 1” vhich he proposed 





Felis onca paraguensis Hollister 


F Hollister, Pr U.S. N Mu 4 170, D 16, 1914 (1915) 
[ve m San José. Entre Ri Arg t N A l lult. U.S. Natior il 
Museur lected by Capt. T. J. Page, August, 1860 


Distribution.—Paraguay, adjoining part of Parana River Valley, Brazil, and 


General characte? One of the largest of the guar Color undetermined 
but probably similar to milli Skull about like that of milleri in size and 
angularity ut frontals less elevated behind postorbit | processes, the sides less 
expanded be temporal ridges; posterior nares and interpterygoid fossa wider 

d lower, the interpterygoid space less deeply concave; nasals narrower, 
tapering more gradually to posterior ends; dentition similar but molariform teeth 
rather he y 

V nt No extert leasure ents lable Skul see table p 232) 

] No skins ) ? have been examined by us and the color, 
therefore, has not been determined. F. 7 based upon a skull regarded 
bv the describer as that « male. but which. with the advantage of more material 

comparison appears to us t et female It agrees closely in essential 
characters with the type of parague7 Fy umsayi, was proposed by F. W. 
Miller a substitute name f , Y on the ground that the latter 


One in Field Mus. Nat. Hist.;3 in Colorado Mus. Nat. Hist.; 9 in Acad. Nat. 
Sci. Phila 
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was preoccupied by Panthera paragayensis. This name, however, was applied 
to an ocelot by Oken in 1816. A substitute name takes the same type specimen 
as that of the name replaced and therefore F. ramsayi has the same type as F. 
paraguensis. Oken consistently wrote ‘“‘Paragay’”’ for Paraguay and the differ- 
ently-formed derivatives from such different names are not regarded by us as 


synonymous. F. ramsayi is therefore a syno 





Specimens examined Total number. 4. as follows: 
ARGENTINA: San José, Entre Rios, 1 (skull only—type of notialis). 
Brazi_t: Campo Grande, Matto Grosso, 1 (skull only 
Paraauay: Puerto Pinasco, 170 kilometers west of Riacho Salado (in dis- 
puted territory), 1 (skull only); without definite | 
type) 


Felis onca paulensis, subsp. nov. 


Southe st Bra liar J 

Ty} - Paulo re itheastern Brazil (exact | ity undetermins 
No. 10012 dult, skull only, U. S. National Museum (Biological Surve. 
collection), received from Herman von Ihering, June, 19% 

Dist al Ss Paulo region; probabl id distributed in southeastern 
Brazil 

Ger ch Si ery larg it Y nd ! ’ 
but differ I det from bot] Differing from « most notably ir 
much lar 

















I 1 oitt re ry stron devel ed: ter 
ives mor : ly curved it ' niting Baten A . +4 = 
f ~ ' ‘ 1 anew!) r . 
the prominent sagittal and lan cres nd der out thes 
lished fro much narrow frontal re n imn 
diately behind postor l pr sses; te lg mor iptl ir il 
ward, uniting to form the sagittal crest rther forwar erpteryg foss 
similarly narrow, but shallow: Differing fron ? in broader fror 
regi hehind | torbital processes: bor Y e de le r rower i f + 
interpterygoid fos interpterygoid fossa narrower, but deeper 
M exc me? No external measurements av ble S tv} Greates 
lengtl l sal length, 235.5; z mat readth, 175.4; wid ‘ 
rostrun nines), 70.5; interorbital constriction, 47.7; width acr 
mastoid processes, 111.5; width of interpterygoid fossa, 23.8; upper canine-pre 
molar series (alveoli), 76.3; crown length upper carnassial 26.6; diameter upper 
canine (antero-posterior), 20.8 
Remar Fe onca paulensis is based upon three skulls—one of an adul 
male in the Academy of Natural Sciences of Philadelphia, labelled Sao Paul 
and received from E. D ly years ago, and two adult females in the U.S 





National Museum, from the general region, received in June, 1900, from Hermat 
von Ihering. This material is unsatisfactory, owing to the lack of more exa 


loc ality dat but the three skulls agree so closely among themselves, and diff 
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collectively so uniformly in important details from the neighboring forms that 


subspecific recognition seems warranted. Unfortunately no skins are available 


and the color must be left for later determination 


Felis onca boliviensis, subsp. nov 


pe I Buena Vista, Santa Cruz, Bolivia. No. 34344, [co] adult, skin 
and skull. Field Museum of Natural History, collected by J. Steinbach in 1924. 
l 











Origit number 1462 
Distribution.—Lower eastern sloy Andes in central Bol steno tate 
unkr y 
Ger ( f Sir r gel I nd ground color 
f upper 1 ; larker and richer in tor , , +¢ listinctive App ~ 
ent liffering fr he little kr I the st region of Peru, 
in crat letails, espe ly the ( position of the paroccipital and 
r t rr sses 
( | Ground ec ! parts in ¢ ncluding outer su es 
of forelegs and thighs, near cinnamon buff, slightly darker in tone within the 
rosettes than in the interspaces, becoming paler buff on sides of neck, flanks, and 
t, the ground color along sid ( ling gradually into white of under 
r te-?y ette laras nd forming! i , lete circles or rings. but narrowlv 
ne 1 ; them « S smaller spots: black spots on 
he t g i S parts and inner surfaces of legs 
i ith t rg [ l ( in the group; tail with 
eg | g nt cht innal y ff 
, ‘ ng 1 t rd tip, and whit 
= l a ae, 9 -oht richer cinnamon 
S Similar in general to t but small th upper outline 
y ‘ er hed nt ri highe . re y , iT nt ¢ 
' ' ess leas ¢ é i les ging te s ll upw ird 
el t t SSé T t nst t near 1 ) l I esses 
l te \ nto- 1¢ t sir n f 
I § nd nee there re relat ae ded 
g uf red antero-poste I t tl me Apparently differ- 
I the flatt hig rched tlir postorbital 
( st tion nearer postorbital processes; paroccipit and mastoid processes 
mor ique in relation t XI ku Ipit nd toid processes in 
more nearly the same transverse plane in p na as shown in Blainville’s plate 
lilust t1or the ty} nas re l 
Vea ent Type (tanned skir Total length, 2055 mm.; tail, 610. Skull 
(see table, p. 252 
ki In view of geog Ll ntiguity bol n exhibits a surprising 
departure from m™ ‘i in cranial details and the more vivid color of the upper 


parts seems to be distinctive. No specimens of peruviana are available, and 
he exact relationship of nsis to that form remains to be determined. F 


however, from I! inville’s ngures of the skull of the type Oo 
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peruviana, and the great range of geographic variation in the species would 
argue against the occurrence of the same forms east and west of the great wall of 
the Andes. 

Specimens examined.—Three‘ (3 skins and 2 skulls), from the type locality. 


Felis onca peruviana Blainville 
Peruvian Jaguar 
Felis onca peruviana Blainville, Ostéog. Icon. Mamm. Réc. et Foss., vol. 2, fase. 
12, genre Felis, p. 186; ibid., atlas, pl. 8, 1843 
Type locality Peru (probably from the coast region) 
Distribution.—Believed to be the coastal region of Peru: limits of range 
unknown 
General characters.—Apparently a rather large subspecies with paroccipital 
and mastoid processes in more nearly the same transverse plane in relation to 


‘frontal region broad, constricted 





longitudinal! axis of skull than in the other form 
posteriorly; nasals narrow, evenly tapering to an acute point posteriorly 
Remarks.—Blainville (|.c.) in explanation of the plate illustrations of the sku 
of the jaguar accompanying his work used the name F. onca, without description, 
for several figures, including the profile and upper and lower views of the cranium 


of a female from Peru. Under the Peruvian figures on the plate, however, is the 


legend “F. onca peruviana 9 ,’’ which seems to provide a valid name for a Peruvian 
subspecie The animal was given alive to the menagerie by Rear Admiral 
d’Urville and, therefore, probably came from the coast region. In view of the 


general prinecipl s that govern geographic distribution of species it is unlikely 
that the same subspecies occurs to the east and west of the Andes, which, rising 


like a great wall, probably bars the easy passage ol these great cats from one sid 
to the oth Blainville’s figures indicate cranial peculiarities, but were drawn 
tirely trustworthy As no specimens 


from a menagerie animal and may not be en 
| 


of peru una are available its exact relationship t the other subspeci remains 


to be determined 


Felis onca ucayalae, subsp. nov. 
Upper Amazon Valley Jagua 
i I wart 
skull, American Museum of Natural History; collected by the Olalla brothers 


May 1, 1927 


Distribution Ucayali and Marafion river valley northeastern Peru, and 


T ype From Sarayacu, Rio Ucayali, Peru. No. 76451 *" adult, skin and 


probably beyond in neighboring parts of the upper Amazon drainage 
General character Similar to boliviensis, but larger; rosettes heavily outlined 


usual in the species; 





and black spots on head, limbs, and under parts larger t 
skull differing from those of onca and boliviensis in detail, especially the narrowly 
spreading zygomata. Apparently differing from peruviana in cranial features 
Color T ype Ground color of upper part in general near cinnamon buff: 
rosettes large and heavy, several of those in the mid-dorsal region with unbroken 


* Collection Field Mus. Nat. Hist 
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outlines, enclosing one or two small black spots; black spots on head, legs and 
under parts very large. 

Skull.—Similar to that of boliviensis, but larger, more elongated; zygomata 
relatively less widely spreading; squamosal arm « 


yf zygoma more strongly de- 


ridges more abruptly curved inward, and 
uniting to form a sagittal crest farthe1 anteriorly; dentition similar. 
differing from peruviana in broader nasal 


veloped; rostrum broader; temporal 


Apparently 
s, more abruptly narrowing near pos- 
terior ends, and in more oblique mastoid and paroccipital processes in relation to 
axis of skull. Compared with that of major the skull is larger; zygomata rela- 
tively less widely spreading; frontal region narrower; lambdoid crest much 
broader, more strongly developed i 


; dentition heavier 


Measurements Type (tanned skin Total length, 1982 mm.; tail, 523. Skull 
(see table, p. 232). 

Remarks.—F. o. ucayalae is based mainly on a fine male specimen which we 
have been unable to refer to any other forn The skull differs from Blainville’s 
plate illustration of peru iana whi presun ly came from west of the great wall 
of the Andes, but the exact relationship of ucayalae to that subspecies must be 
left for later determinatior As Moyobamba is very doubtfully in- 
cluded here, as it exhibits a de parture especl lly in the shallow depth of the 
interpterygoid fossa, a character similar to that of tl hicall 


e geographically distant 





form paraqguens In a skin fror R N I the rosette re more broken and the 
small enclosed black spots ar¢ more ime than in the tvne 

Specimens examined.—Three, all from Peru,5 as follows 

tio Napo (near Iquitos), 1 (skin only); Moyobamba, 1 (skull only ; Sarayacu, 
Rio Ucavali, 1 (type) 
Felis onca major Fischer 
Su J ur 
Felis onca] ma Fischer, Syn. Mamm., Addenda, 1830, p. 366 566 

Type locality.—Surinam 

Distributior Northern South America from Surinam west through British 
Guiana and extreme northern il t vestern Venezuela. 

General character A mediun d cinnamon buffy subspecies, with outer 
rings of rosettes usually broken, but irregularly encircling one to four or five small 
black spots; skull with a narr weakly developed lambdoid crest combined with 
rather heavy dentition. Skull smaller than that of a, with much less promi- 
nent sagittal and lambdoid crests. Ground color of upper parts about as in ucaya- 
lae, but rosettes more broken than in the type of the latter; skull smaller, with 
relatively reduced lambdoid crest and more widely spreading zygomata. Similar 
in color to centralis; skull larger with decidedly heavier dentition and less strongly 
developed lambdoid crest 

Measurements An adult male from Serra da Lua, Amazonas, Brazil: Total 
length, 1775 mm.; tail vertebrae, 583; hind foot, 240. Skull (see table, p. 232) 

Remarks.—The name ma was based by Fischer on the “Jaguar, great var 
of Hamilton Smith (Griffith, in Cuvier’s Anim. King., vol. 2, p. 455, and colored 


§ Coll. Field Mus. Nat. Hist 
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text fig., 1827). While in America Hamilton Smith, according to Griffith, “‘satis- 
fied himself there were two distinct varieties of the Jaguar. differing principally 


in dimensions.’’ One of his two figures, drawn from imal from Surinam 








bears the legend ‘‘The Jaguar, Great var? F. onca L ther (l.c., colored 
text fig. opposite p. 456) representing a smaller, paler animal from America. but 
without definite locality, is inscribed ‘‘The Jaguar. Small or common var I 
ont L On the latt | her founded [/ As the 1 e 
els pplied t Smit! hg ¢ I I SuUrr tyr vy be ac- 
cepted 1 for the f ink ng tl unt The name Fischer 
h ey +} ] lit ; lent ] 
S71 , Total 1? ] 
Braziu: Frechal, Rio Surumu, 1;* § la I Boa Vista), 3 (skulls 
ly 
BRI ( I ( get mn 7 ] } | 1 
St um: W it definit ty, 1 ill 
VI ELA: Caura Valley, 1; M I 2 (1 l 1 skull 
I M 15° Rio O Rio O ] ly 


. . I , ; . 
. D I 
D I 
( D ] r + 
y R ‘ 
1 18 16 
71 f ‘ y r 5 & 
p> 7 
j Le 
Ther é ind s the 
r e dete \ I 
€ e Ar ] 
Felis onca madeirae, subsp. 1 
Ric M 1elr J ru 
] From Au [garapé I B l 
No. 91702 vdult n and Ame I N i col- 
lected O rothers, March 15. 1930. Orig I 1991 


6 Coll. Amer. Mus. Nat. Hist 
Coll. Field Mus. Nat. Hist 
® Coll. Mus. Comp. Zool 
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General characters.—A small, rather rich cinnamon buff subspecies; black rings 


small black spots 





of rosettes he avily « ‘ 
Similar in general to onca, but decidedly smaller. Not very unlike cozi but 


itlined in the type, and enclosing 


larger, darker, and richer in general color, and cranial characters distinctive 
Differing from major in smaller size and cranial details, especially in the rela- 
tively greater development of the lambdoid crest 


Col Type: Ground color of upper parts in general near cinnamon buff, very 


slightly darker within the rosettes than in the interspaces; rosettes of medium 


size, heavily outlined, a few near mid-dorsal area irregular in form, completely 
closed, others consisting of nearly closed rings; three or four only containing 
each a single small black central spot; black spots on head, legs, and under parts 
of medium siz« 

S Sir to that « r yut decidedly s ler, less arched in upper 





outline; frontal region flatter; interpterygoid fossa very narrow; dentition light 





Much smaller than that of major, with relatively broade more strongly pro- 
jecting lambdoid crest; interpterygoid fossa relatively narrower; dentitior 
relatively light Similar in general to that of cori, but larger; interpterygoid 
fossa actually as ell as relatively narrower; dentition mucl heavier 
Measurement Type (tanned skin): Total length, 1610 mm.; tail, 465. Sk 
see table. p. 232 
Remark r 
of the gre: | 


is indicated 





Felis centralis Mearns, Proc. Biol. § Washington, vol. 14, p. 139, Aug. 9, 1901 
Type No. 14177, [c*] adult, skull only, U. S. National Museum, collected 
W. M. Gabl 

Felis onca centralis Goldman, Smiths., Misc. Coll., v 69, no. 5, p. 166, 1920 





Type localit Talamanca, Costa Ri probably near Sipurio, in the vall 
of the Rio Sicsol 

Distribution.—Central America north to Salvador and along the Pacific coast 
proba near the Isthmus of Tehuantepec; south to Guaduas, Cundinamarca 
Colombia 

General charact 4 rather smal! form. closely resembling hernand but 


apparently averaging slightly darker; ground color of upper parts cinnamon buff 


instead of light ochraceous buff, the prevailing tone in the latter; black rosette 
rings considerably broken; skull very similar to that of hernand , but nasals 
less depressed anteriorly, more highly arched as viewed from the front. Similar 
in color to majo , but skull smaller with decided} lighter dentition and more 
strongly developed lambdoid crest. Differing from goldmani mainly in decidedly 
larger size 

Measurements.—No external measurements in the flesh available. Skull (see 
table, p. 232 


Remarks.—The close agreement of centralis and hernandesii in general charac- 


ters is rather remarkable, in view of their geographically widely separated ranges 

















Leo 


Felis 


— - —— — —- ee eR  — 
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specimens of both forms are practically indistinguishable but the combina- 
slight « ters pointed it is usually distinctive 
. 1—Total number, 10, as foll 
CoLom Guaduas, Cundir ( 1 (skull l 


} , \f P Tt Q W tae 1 14 142, 

Lug. 9, 196 [ype No. 105930 U.S. N fuseum. collected 

} A ] | 5. 190 

: l n, P | s \\ g 15 144. S¢ 
Qg 1932 
T Yohaltun. ¢ 
D T} De , Guat ] 
I h Hor 

( S yy . gs small 

] ron , uffv tone, 

r r l gy ritt ] lar h- 
VW Ni ( fle l Sku see 
le, p. 252 
R Che diminut tl guar at once distinguishes it from all 
the other subspecies It present mar re t t th the large jaguar 
Ve Cruz, described beyond though there nly a short distance between 

j — 
erg e€ assul a 

CAMPECHI La Tuxpefia, Champoton “ ills ly, 1 skin nly); Yohaltun, 

l (ty; skin o 
GUATEMALA: Laguna El Sot eten, 2 (skulls only); Lake Peten, 2 (skulls 

nly); La Libertad, 1; Remote, Peten, 1 (skull only) 
Felis onca hernandesii (Gray) 
West Me xican Jaguar 

pardus hernandes Gray, Proc. Zool. Soc. London, 1857, p 278, pl 58 De- 


scribed from an individual in the Gardens of the Zoological Society of London. 
hernandesii Mearns, Proc. Biol. Soc. Washington, vol. 14, p. 141, Aug. 9, 
1901 


* Coll. Amer. Mus. Nat. Hist 
10 Coll. Mus. Comp. Zool 
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Felis onca hernand Goldman, Proc. Biol. Soc. Washington, vol. 45, p. 144, 
Sept. 9, 1932 
Type localit Mazatlan, Sinaloa, Mexico. 
Distril r Western Mexico from Sinaloa south to the Isthmus of Tehuan- 
tepec 
Ger ci ict A rather small subspecies, closely resembling central 
but apparently averaging slightly paler, the ground color of upper parts variable 
but near light ochraceous buff, instead of cinnamon buff: black rings of rosettes 
usu lly rather small and considerably broken, the nu € of small enclosed 
spots varying to as many as nine; skull very similar to t centralis, but nasal 
more lepressed anteriorly, less highly arched l ] m the fror Ap- 
p! hing arizone? in color and depressed conditior nasals, but s1 ler 
ind the nasal character less extreme in development; interpterygoid fossa opening 
more widely, the lat | margins usually I ‘strong I d. Differing 
from / in decided larger size und i ) es e cranial detai 
Ren The range of hernar is sep 1 f that the guar ¢ 
eastern Mexico, described later, by the soutl rd thrust the central highland 
t} . n effective edge-shanex , tine +) northe 
fort of the specie The extensively |} ken I t ette desi ed al 
de] iby Gr und ir idely i ‘ ‘ t i ( tant I 
ive re « { 
S} ’ l lotal number, 1 
CoLm ( t Range (bel Colima ¢ l Colit l l 
(5 A, 1 l | | 
N S l l 
3) ( Cc r l 1 YT ¢ t ] 
SIN ‘ Ag Br ] } +} ; e localit 
ind regards typi 1 
Felis onca veraecrucis, subsp. nov 
| 
Northeastern Jagu 
7 Fre San Andre Tuxtla, Ver Cru Mexic No. 67403 " adult | 
skull on L. 8. National Museum (Biological Survey collection), collected by 
Nelson and Goldman, April 24, 1894. Original number 6090 | 
Distribut Gulf slope of eastern and southeastern Mexico from the coas 
region of Tabasco north through Vera Cruz and Tamaulipas to central Texas : 
Ger haractei Size largest of the North merican subspecies Color 
it in the other North American forms but rosettes rather large; skull differ- 
ing in size and combination of details 
Col Female from Perez, Vera Cruz: Ground color of upper parts in general 


le cinnamon buff, slightly darker within the blac] 


I ) 


in the species, and paling gradually to light oc! 


irs 


neck, flanks, an surfaces of legs; black 8} ot 


er 


" Coll 


Mus 


Amer Nat. Hist 


< rings of the rosettes as usual 
iceous buff on cheeks, 


and crescentic 


sides of 


black rings of 
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ttes enc] ing small black spots rather large and he blac! pots irregularly 
nfluent along median line on posterior part ck; under parts and inner sur- 
leg hite, heavily spotted h blacl uter sides of ears black with 

mk central s t tail ith large I gular lack rn king separat d 
nar rht 7 fF . ,] ecoming white t urd 

’ | el \ YD r t € Ald . 1 Soto | Marin | y uli- 

mil ] n | ; } r } -_ | ght, lichte ‘n tol —_ 
G t ( I T tl ette re larger. the ick 
y , I hroker na the te ) ad dor ] spot ; regularly 
] ‘ ; 
s Sor t longated that of J me = 
. +} . r} . laos al ; erior|< 
] y } + + nNiT 1] rose Qy OS 
, SH 
‘ y g Dif r fro 
M \ 1 A ¥ 
~ + \7 ' | 0 74 : , 
{ < ) 
, | +} bas P 
} . Pp 
( P 
I ‘ 
, : ‘ . 

' ) “ Andr | t . 
y { () ] ype 
i f \i ( ’ 

Felis onca arizonensis Goldma1 
A y 
( j Pp Q VW netot 15 1 144 
me 9, 19 e N 14507 . nd il I S National 
Mi Q actad Fun April 12 


I thern | weste Ne \ j the tarn Sing 
Ce cl A ree I t ibs listinguished m al ; 
other races | the flatter. more depress« . Minet clos lic j Ne 


Collection Amer. Mus. Nat. Hist 
Collection Carne 
4 Collection Mus Comp 7.00 








238 JOURNAL OF MAMMALOGY 


desii, general colors and markings much the same, but size larger and cranial | 


characters distinctive; skull more massive; rostrum broader; nasals much flatter, 
more depressed anteriorly; anterior nares wider but not as high; interpterygoid 
foss 1 Opening narrower 

Measurements T ype (tanned skin): Total length, 2145: tail, 660; hind foot, 
230 Skull (see table, p 232) 

Remark F. o. arizoner reaches the extreme northern limit of the range 
of the species at the present time Formerly it reached, according to the records, 
to southeastern California. While not very abundant it appears to be a regula 
resident of southeastern Arizona 

Specimens examine Total number, 5, as follow 

ARIZON Cibecue (type | lity), 1; Greatervi 2; Nogales (20 miles west) 
1 (skull onl 
SONO West footl OI Bl I Madr duc ¢ Casas Grandes, Chi- 
huaha, 1 (skull or 
PPLI( LE O IDENTII I MI 

T nome! l the « is ich in ed, 1 mes being so vague 
usé the accomp ng descriptions being so 1 lequat I correct appli 
ti r incert l impossl ne r list 1s belleved tol l 
t I I I me re Lil I erati ] Y ( t tne M4 l 

hicl val easons are not regardes mable particular forn 
N ttempt i ( mplete the svr t 1 he imi is 

_ OPOSED 1 nes 
17: ] Brisson, Régne Ani 1756, p. 270 
Pre-Linna use of this name r the g ‘ n the a int 











175¢ ] Bri n, Régne Ar 175t 27 
Applied to the i ph et t ru in Gru nda 
1762 ] , Bri Re l Ani 1762 19 
Nal rep d fre his Régr Anir 17 270 the 
H tat 1 Amer 
1762. 7 } i Regnum Ani 1762, p. 19 
Name repeated from his Régne A 175 27 t phas 
the jaguar in Guiana and Brazi 
1769 7 1 Fermin, Descrip. Gé1 Hist., Géog. et Phys. C 
de Surinam, v¢ 2, p. 97, 1769 
Vaguely used in referring to seve kind spotted cats said t 
widely distributed in America and found in Surina1 Che jaguar prob 
was included in the general discussion, but binomial names are not consist 
ently used by the author, and the name is regarded as unidentifiable 
Fermin gives no references, but the name had been used by pre-Linnaear 
authors (Brisson, Régne Anim., 1756, p. 270, and others) for the jagu 
of Brazil and the general range of the anin 
I i] I PO BY I { 
177 I } Schreber, Die Siu pl. 99, 1775; te thei p. 384, 1777 
J name F. pant/ is some t i ( In Schreb é 
nan ‘ ‘ plate elis I é suff’? whi l re 











ee 

















1797 
Lidd 
Ld 
12] 
1816 
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duction of the ‘‘La Panthére Femelle’’ of Buffon (Hist. Nat., vol. 9, pl. 12, 


1761) 3uffon’s plate is of an individual that had been kept a long time in 
the menagerie of Versailles suffon, p. 151 (op. cit.) assigns the animal t« 
the ( id World. but the draw ing. show ing er closed spots in a nun ber of the 
rosettes, suggests a jaguar. The tail, however, is too long and like that of 
a leopard. In describing the markings on the sides of the body Buffon 
says there is a small black spot in the center of the “‘pluspart de ces an- 
neaux.’’ While enclosed spots are much more characteristic in the jaguar 


they are sometimes present in a fe 


few of the rosettes on the Ik opard The 














measurements of Buffon’s “‘panthére femelle’ indicate a proportional 
length of tail about as in the jaguar. Buffon evidently was not familiar 
with the jaguar and his illustration of the animal (plate 18, op. cit.) almost 
certal represents an elot ssi vn t > nuchal stripes, body mark- 
ings and general proportions, it ength of tail. His ‘‘Jaguar de la 
N rré described 15 years later (Hist. Nat.. Si se 
p. 218, } 9, 177 ppears also to have been an ocelot. Felis panthera 
Sel el therefore, based upon a confused concept. The bull the 

} nflicting evidence seems to favor reference of the na to the 
g / Y ther than to that F. 18 ( e Old 








B eda upo! ] I ( Régne Anim 1756 p 271 nd the 
| ru I I t en as Brazil and Guiar Evi- 
dent efers t t nistic phase of the guar, althougl 
Erxlebe el ed that he nclined to believe it represented a dark 

sot } , 

Schreber, Die Siiug 393, pl. 104 B, 1777 
‘ me t] t The text refers to the 
P nt (S OQ) 17 180 18. fig. 2 Comp 
Ss ee I te ith t t P 1 he rl rwasredr 
tl t c unt ed the a habitat in Brazil and 
i is one¢ the ed é phase « he jagu 
lafnite | 
} Link. B re 7 ‘ g 7, k. 1 0. 1795 
I I , incl Monog 
" 1. 1897 6 9 “eee 4 
} ec | \ } e. 188 1 ered 
j 8) I le N irgé I | 1S16 
1054, 1061 

Phe ruar is here 1 lved e ust he I it the des« t 1 

referenc: , ; d rhe 1 { ed 7 
Brisson, 1762 1 ‘ ied 7 Ie 

1769 

i na Oken, I ler N g the ; t. 2. 1816. p 

1054 

Under this name Oken listed the ‘‘Tlaco-Ozelotl, Tlal-Ocelotl, Catus- 
Pardus mexicanus, Panth ( ind “‘F. parda ’ Apparently 
associated with the last mentioned | Die alten Kénige von Mexico 
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hatten dieses Thier um den Thron liegen 


same heading, however, begins 

Aside from this confused application 
mexicana Desmarest (Nouv. Dict., vol 
of publication about Feb. 4, 1803—see ¢ 
vol. 27, p. 3, Feb. 2, 1914] vhich was | 


Nouvelle ucne’’ of Buffon (Hist 





177! Buffon himself (l.c. p. 228) reg 
d ibed and figured in his earlie1 
4. 1765 
I ( mi? Fischer, Syn. Mar 
Based « Che J Sr oO 
Smith (G h, iv i Anim. I 
fig., 1827 No localit give 
re! ks under / p. 2 
k or 1 Wagner Schre 
pn. 475 
Reference under / one I 
( l Y Fitzinger, Si 
Kal Akad. Wissensch., nad 5 t 
) eaual to F 
e by Fitzinger. The name is he 
} S t} rT) ( the Tinit 
SaaS 
I ? | nee Sitzung 


M I Adden¢ 1830, p. 366 5 
Griffith (( é \ King 2 
Fe ( Fitz 

( K A} } Wi re 50 


Bri 1872, p. 451 
in ] est l the use t 
Portuguese ¢ ote Stam Meal 
o? t t erred ¢t the As i 
hich he ridiculed Accepting the 
Olt disti t species i} ing tl 
name the “grand jagu Fe 
By inference both of thes ' | 
ind are therefore unidentifiabl 
Fe i Li l Clir (+ } 
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/, Wash ngton, 
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l under the 
llaco-Ocelotl) 


the name is preoccupied by Fel 

6, p. 112, 1816 edition [original date 
\sgood, Proc. Biol. Soc. Washington, 
yased upon the t Sauvage de la 
Nat., Suppl., vol. 3, p. 227, pl. 43, 
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THE IMPORTANCE OF TYPES AND TYPE LOCALITIES 
3y VERNON BAILEY 


Early naturalists paid little attention to types of species or to exact 


localities from which they originated, and in many cases confusion in 


the study of species has resulted from this lack of a definite starting 
point. Now the designation of a type specimen, type locality, and date 


of collection are considered essential in the description of any new form, 
and their omission would subject the author to well-merited criticism. 
There are 1 y names today that cannot be used because the authors 
neglected to give the information nec ssary to fix them unmistakably to 
definite species. 

Forty-six years ago, when I began field work for the Biological Survey, 


Doctor Merriam’s first letter of instructions directed me to get specimens 


of little pocket mouse, Perognathus fasciatus, and the grasshopper 
mouse. Onychomys leucogaster, both collected in 1833 by Maximilian, 


Prince of Wied, at Old Fort Union, near the present town of Buford, 


North Dakota. The types of these species were somewhere in Germany, 
und few other specimens had ever been collected. I secured specimens 
of both, and as each was the type of its genus, they were important in 
all later work un the groups, especially when Osgood, in 1900, mono- 
graphed the pocket mice (North American Fauna No. 18), and Hollister, 
in 1914, the grasshopper mice (Proc. U. S. Nat. Mus., vol. 47 

Since then I have been to so many type localities of mammals that 


even a list of them would be tiresome, but enough has been said to show 
that much of the accuracy and stability of our present knowledge of 


ss and subspecies of 





specific characters and ranges of the various 
North American mammals depends upon adequate series of specimens 
from the type localities. In many cases the type specimen, important 
as it is, is less so than a good series of specimens, or topotypes, from the 
same place that show the range of invidual variation, and variation due 
to age, season, and other modifying causes. Any museum where topo- 
mammals, birds, fish, reptiles, or other groups are well repre- 





rood place to study groups of these classes or collections 
of specimens from a locality or region, and requests received by museum 
curators for the loan of study material generally call for series of typical 
specimens. 

The search for topotypes that Doctor Merriam started in 1887 has 
brought out many interesting developments and has led to the correction 


of many errors. In 1895 I was sent to the Bitterroot Valley, Montana, 
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to collect topotypes of a pocket mouse described by Baird in 1857 as 
Perognathus monticola. The type and only specimen was sent to the 
National Museum in 1864, by Father Ravilla from St. Mary’s Mission, 
Montana, where it was supposed to have been collected. I wasted a 
week trying to find pocket mice around the site of the ruins of the old 
mission at Stevensville, and all up and down the Bitterroot Valley, and 
proved as well as could be proven by negative evidence that no such 
animal inhabited the valley. Undoubtedly the specimen was brought 
from Oregon, as Osgood later identified it with Perognathus parvus from 
The Dalles, Oregon, and placed it under that older name as a synonym. 
Thus a difficult situation in nomenclature was cleared up, but if the 
locality from which the specimen actually came had been given monticola 
would not have been described and added to synonymy. 

Another published error that gave mammalogists trouble for nearly a 
century was the erroneous location of the type locality of a pocket 
gopher, Thomomy townse nd & The specimen was collected by : K 
Townsend in 1834 and sent to the Philadelphia Academy of Sciences 
without a label. Doctor Bachman, when he named it, gave its locality 
as the Hudson’s Bay trading post on the Columbia River, from which 
place it had been shipped with other specimens around the Horn t 
Philadelphia. At different times Clark P. Streator, J. Alden Loring, and 
I trapped about the site of the old post in vain, getting only the common 
Thomomys douglasii there. Finally, when, monographing the genus 
Thomomys, I asked Doctor Witmer Stone’s permission to remove the 
skull from Bachman’s type, and at once recognized it as a species | 
had recently described from western Idaho. Then, tracing Townsend’s 
journey across the country I located the actual place where he had 
collected the gopher near the type locality of my Thomomys atrogriseus 
at Nampa, Idaho. It was a great satisfaction to clear up this old name 
though it placed my own species in svnonymy. 

In my recent trip across Mexico with Frederick Winthrop, we col- 
lected a small series of big yellow fox squirrels on the Bavispe River, in 
northern Sonora, at the type locality of Sciurus apache. As only the 
type and one other specimen were available before from this region, our 
series showed the range of variation in characters and enabled E. A. Gold- 
man to recognize a well marked species that he had collected in the 
Chiricahua Mountains, Arizona, several years ago, but dared not risk 
naming until more typical material was obtained. 

On this same trip across northern Mexico we collected topotypes of 
a number of species of mammals and other specimens that will eventually 
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help to settle doubtful points in nomenclature. Two very old names 
for the opossum, Didelphis mesamericana Oken, 1816, and Didelphis 
californica Bennett, 1833, are both ascribed to that part of Mexico 
adjacent to California. A flat skin of an opossum secured at a ranch 
near Oputo in the Bavispe River Valley, and reports of occasional oc- 
currence of the animals near Llano, extend their known range much 
nearer to California than previously supposed, and if future field work 
shows, as it doubtless will, that they follow down the Magdalena and 
Asuncion Rivers to near the head of the Gulf of California, the work of 
settling the status of these old names will be much simplified. 


Hundred of Spe cific cases could be cited to show how series of speci- 


mens of mammals from type localities have cleared up doubtful nomen- 
clature or established specific characters, and every field naturalist, as 
well as museum worker, knows tl lue of such collections. While 





there is still much to be done along these lines there is a great satisfaction 
in what has been already accomplished by the many field collectors under 


) 
wise direction 
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4 NEW FORM OF MICROMYS FROM HONDO, JAPAN 
By NaGamicut Kuropa 


Micromys minutus hondonis, subsp. nov 


1931. Mic minutus japor nee Thomas), Kuroda, “Amoeba,” vol. 3, 


; 
lag I H ect 131 i died July 22, 1932 
N. Kurod l 

( R I MV ms | nd Kiusiu 
ut the lenct] , mucl ’ 1 and bodv (instead 
of the tal } ter than | d and bod - hi t wer, 16-16.5 
mm., instead of 14.5-151 mee 9.5-—12 m1 instead 

7 mm, as in ) cu nd the hite i en iriace | e no slaty 
bas It also differs from M nu Kurod Journal of Mammalogy, vol 
3, no. 1, 1922, p. 43) from the island of Tsushima, in having the hind foot and ear 
nger; the coloration much darker or k, even in the summer pelage; the point 
of demarkation of dorsal and vent ul es has no distinct fox-red lit s in 

but this line is replaced by an indistinct paler and buffy line 
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Skul Larger and broader than that of japonicus and aokii; the greatest 
length more than 20 mm. instead of less than 20 mm.; the breadth of braincase 
reaching to 9.5 mm.; palatilar length also longer 


(summer 


pel 


Length of tai longer than the length 


age 


l 





of head and body (in young ones it is 5-10 mm. longer than the latter); dorsal 
parts sepia brown, more or less mixed with rufous hairs; lower rump and base of 
tail rufous rder < dors and ventral parts rather well de fined, the sides of 
body paler and more buffy than rump; ear covered with | y or sepia brown hairs; 
hands and feet covered with silvery buffy white | * ti ery long and uniform 
dark colored with short whitish | tral part ly pure white, hairs 
Sal oetk eee ate ail In wint 1 juvenile pelage the dorsal parts 
change tom lar epi Oo nin the mer pelage just described. 
Vi 
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NEW PLIOCENE REMAINS OF DIPROTODONT MARSUPIALS 

FROM ARGENTINA 
By CarLos RUSCONI 

The genus and species A meri were founded by Floren- 
tino Ameghino 1904 o1 mandibular fragment lacking the condyle 
and most of the coronoid proce This fragment was illustrated for the 
first time in Ameghino’s work published 1906 (p. 368, fig. 221 

ry} ~ ] y } ‘ 

Chis jaw was found in the Hermiosense beds at Monte Hermoso, som« 
60 leagues south of Mar del Pl by Carlos Ameghino. When the 
latter found and examined this fragme he realized its great import nce 
and wrote his brother Florent iat he had found a mandibular 
fragment belonging to the group of the “plagiaulacoids’’ somewhat re- 
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lated to the marsupials of Patagonia, but the molars of which had open 
bases.! 

After studying this fragment, F. Ameghino decided to publish the 
results of his observations and, in so doing, he advanced the thesis that 
the mandible of the Argyrolagus belonged to a duplicidentate rodent, 
the ancestor of all the known lagomorphs. He based this idea on the 
fact that its first incisor was arched and resembled those of the rodents, 
and that behind this tooth lay an alveolus which he considered as be- 
longing to a second incisor. 

fter this date nobody studied the mentioned fossil,” until a reéxami- 
nation, and the discovery of other similar animals, allowed the late 
Professor Lucas Kraglievich to advance the idea that Argyrolagus pal- 
meri was not a rodent, as F. Ameghino supposed, but a true marsupial, 
more closely related to some diprotodont marsupials than to the pauci- 
tuberculates that lived during the lower Tertiary of Patagonia. 


1 


Kraglievich’s thesis was based on certain important details, such as 


the construction of the base of the ascending branch of the mandible, a 


small hole situated at the bottom of the masseteric depression, and also 
ecause the general aspect was more like that of a marsupial than that 
of a duplicidentate rodent 


Mr. Lorenzo J. Parodi’ on a recent tr p to the town of Miramar, had 


the luck of disinterring from the typical Chapadmalense beds a mandib- 


ular fragment of an argyrolag. This specimen included the two last 


’ 
molars, toge 


with the ascending ramus and the condyle. This 


the mandible was hitherto completely unknown. 


ther 
hinder part of 


The 
new fragment represents a new species, which I propose to name after 


the discoverer of the type specimen: 
Argyrolagus parodii, new species 

Ly} sterior part of the , the t last m Parod 
collectior 

7 loc Mirar p 3 I A Ci) radmaler beds 
Middle Pliocens 

A ding mu er th t { ut s hat larger 

This written communication wi ypear at the end of the complete work of 

Dr. Florentino Ameghin 

2In his work of 1914, Rovereto makes no important observation about A. 


* I thank this friend for his kindness in allowing me to study this important 


fragment 
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than that of the A. catamarcensis Krag]. Though the coronoid crest in the type 
specimen is rather deteriorated it rises above the level of the occlusal surface of 
the hinder molars 

Jetween m; and the coronoid crest there is an excavated surface that is placed 
in an oblique direction and in whose bottom there is a vertically descending hole 
that communicates with the posterior dental foramen (fig. 1 a). This canal 
apparently does not exist in A. palmer A similar canal is not known in some ma- 
cropodids and in several genera of didelphids. It does exist in certain paucituber- 
culate marsupials, as for instance Abderites crassiramis Amegh., of the Santa Cruz- 
ean, and Parabderites bic ispatus Amegh. of the Trelewense beds (Colpod ynense) 


of Patagonia, both illustrated by Ameghino in his work of 1903 (p. 121, fig. 39, and 


The anterior margin of the coronoid crest of A. palmeri is inclined obliquely 
: 


downward. It describes a feeble curve and terminates at the level of the penulti- 





1 P —— iL” 
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Fy 1. INCOMPLETE MANDIBLE OF ARGYROLAGUS PARODII, NEW SPECIE 


1, Superior vie external view intern 1e\ 2 
mate mol Che corresponding margin of A. 7 the contrary, ends in a 
strong bony edge, bent downward nearly at a right angle, and behind it there 
appears an irregular and rather characteristic depressix Immediately behind 


this depression and about half way between the upper and lower 








mandible, the inferior margin of the masseteric depré take n;t 

depression is wing-shaped, its edge is sharp, and it terminates on the outer side 
of the condyle (fig. 1 b On this crest we find the depression that I have men- 
tioned [t is narrow in the vertical sens« ut long in the horizontal sens« In 
its bottom there i perforati ‘ brasion about 5 mr ig, partly produced 
by accident. The anterior margin of this perforation is, however, intact. This 
makes us believe that an aperture naturally existed there, through which the soft 


parts penetrate d and communicated with the post rior dental foramen 

On the inner side, the mandible (fig. 1c) has a bony wing; which doubtless 
represents an angular process similar to that of many marsupials Its surface is 
laminated It is so oriented as to form an angle of nearly 45 degrees with the 
vertical plane of the horizontal ramus, more or less as Kraglievich describes in 


A. palm On this crest, the great pterygoid depression is situated, and in its 
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bottom and anterosuperior angle is situated the posterior dental foramen, as is 
the case with the fragment collected at Monte Hermoso 
3ut what was unknown up to now, is, as I have already mentioned, the con- 


struction and backward prolongation of the mandibular condyle, a condition that 
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5. EXTERNAL Views or Lerr MANDIBLI 


Figs ao 
a, coronoid process; an, angular process; c, condylar process; z, alveolar line. 
Fig. 2, Macropus sp.; fig. 3, Caenolestes obscurus Thos.; fig. 4, Paraepanorthus 
minutus Ameghino; fig Necrolestes patagonic Ameghino. Varying scale of 


reduction 


[I have not been able to find a suggestion of in many marsupials and insectivores 
Guiding himself by the plane of the fracture and the orientation of the coronoid 
process, Kraglievich supposed that the mandibular condyle of Argyrolagus palmer 
was elevated in its position, but judging by the new specimen, we see that the 
position of the condyle differs fundamentally from that of numerous diprotodont 
marsupials, paucituberculates, and even some extinct insectivores. Thus, for 


example, in Macropus sp. (fig. 2); Caenolestes obscurus Thos. (fig. 3); Paraepanor- 
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thus minutus Amegh. (fig. 4); Necrolestes patagonicus Amegh. (fig. 5); Phascolomys 
ursinus (Shaw) (fig. 6); Phascolarctus cinereus (fig. 7); Stylotherium dissimilé 
Amegh. (fig. 8); Betlongia lesueuri (fig. 9), the mandibul: 
above the level of a line drawn between the first and the last dental alveolus, while 
in Argyrolagus (fig. 10), and in Taeniolabis taéensis Cope (= Polymastodon taéen- 


sis) the condyle, on the contrary, lies below this level 


ir condyle rises notably 


/ ee 


: L J? o* 


™“— HK 


.% 








i, “ , 
van - ~~ 
8 Se 
we 
VVYVYVYVO 
wo Gh Os 
es —) - —— an 7’ 


9 / | 
~~ rat —_ 
~ \ 


—> }- —_——_——_-x 
hi a 
Figs. 6-9. ExtTerna. Views or Lerr MANDIBLES 


Fig. 6. Phascolon irsinus (Shaw ); fig. 7, Pha 


J olarctus cinereu fie. 8. Si 
therium dissimile Ameghino; fig. 9, Bettongia lk 47 (For explanation of 
abbreviations, see figs. 2-5.) 

Another important detail is that the articular proces of Argyrolagus p 


is prolonged backwards extraordinarily behind th 


last molar and is tapered 
gradually toward the condyle 


, somewhat as in the interesting insectivore of the 
lower Tertiary of Patagonia, 7 





Necrolest patagoni (fT 
The condyle of the macropodids is flat tran 





teriorly; it has the shape of a small bony head. That of A 


concave transversely and slightly convex anter: -posteriorly, with the further 
peculiarity that it is noticeably built out on the sid 


| side directed toward the basi- 
cranial region. 


The extraordinary distance between the condyle and the hinder edge of the 
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last molar, and the remarkably low position of the articular surface relatively to 
the alveolar margin are, in my opinion, primitive characters. I also believe that 
he elements of this region are less highly evolved than they are in the marsupials 
and other mammals that I have mentioned above. From this peculiar construc- 
ity of the Argyrolagus skull, in order to 


l 





urther deduce that the glenoid ca 
be able to articulate with the head of the mandibul 








r condyle, must have been 


very much prolonged, so that it probabl 


ly extended beyond the horizontal level 


of the triturating surface of the superior molars 


The inferior mandibular ¢ dge in the new spec ies, principally from the level of 








the penultimate molar backwards, is straighter than it is in A palm y There is 
some difference between the two hinder lower molars, but the most important is 
the slightly greater thickness of m; as compared with the penultimate molar. In 
1. pal tiene tanth e of nearly equal size 





Figs. 10-11. Externaut Views or Lerr MANDIBLES 


Kraglievicl id that A vith its rootless molars, belonged to a group 

1 ic] re sp lized than others that lived in Patagonia during 

the middle nd r Tertiary; he nsequelr tly did not admit that any of these 
{ ear é t the nstruction and the position of 

tl mandibular ndyle vhich is } ed at a lower level than the dental series, 
ipproaches that mammals of gener chaic organization; although judged by 
ts teeth alone, A / uuld represent a faunal element of high spec ializa- 
tion through the loss of the dental root Granting that the ancestry of the 
irgyrolags can be traced successfully in this manner, it is less easy to determine 
the center of their origin. The paucituberculated marsupials of Patagonia repre- 
sent group of mammals that « ved in a different wav; and, according to 
present knowledge, there is no probability of the existence of a link between them 


and the Argyrolagus group. Neither is there any valid evidence that these 


Pliocene marsupials of Argentina might have come from the Australian region. 
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Therefore it would not be strange if Kraglievich’s theory was proved true some 
day. According to it, the original home of the argyrolags would have been in a 
“terra incognita,’’ possibly in a South Pacific continent, where the primordial 
phalangerids could have existed before they irradiated and went partly to Aus- 
tralia and partly to South America. But in that case it is obvious that we must 
admit a connection of that South Pacific continent with the central and north- 
western part of Argentina through Chile (excluding Patagonia) during the Mio- 
cene, as furnishing the way by which Argyrolagus could have come in (p. 254) 

This opinion seems to me the best, and I could only modify it with better 
elements of judgment than those I dispose of now. For the translation in English 
I express my gratefulness to Miss Violeta Lelong 


Mandibular measurements (in millimeters) 





Ar 48 

F s 1. palmer 
Length of the mandibular fragment ¢ 22 
Vertical diameter of horizontal ramus 5 7 
Transverse diameter of horizontal ramu 2.3 2.4 
Distance from posterior margin of last molartecondyle 12 
Transverse breadth of condyle 3 
Height of horizontal ramus behind last molar 5.5 
Anteroposterior diameter of m, 1.9 
Anteroposterior diameter of m 1.3 
Space occupied by the two last molars 3 
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NEW FELIDS FROM THE UPPER PLIOCENE OF IDAHO 
By C. Lewis GaAZIN 


During a study of the equid material from the Plesippus Quarry in 
southern Idaho I have found in the Smithsonian collections from the 
quarry and from beds in the immediate vicinity a variety of interesting 
mammalian types. Particularly noteworthy are the remains of car- 
nivora. This material consists of jaws, teeth and limb fragments repre- 
senting two distinct felids, a canid and several mustelids. 

For the purpose of this study the California Institute of Technology, 
through the kindness of Dr. Chester Stock, has loaned felid material 
obtained by its field parties in deposits presumably of late Pliocene age 
in the vicinity of Grand View, Idaho. The Smithsonian collections are 
from near Hagerman, Idaho, where a late Pliocene age for the beds seems 
established by the occurrence of Plesippus shoshonensis Gidley.' 

A previous record of the occurrence of felid remains in deposits ex- 
posed in the Snake River basin is that of Jschyrosmilus idahoensis 
Merriam.? The lower jaw of this large sabre-tooth cat was found near 
Froman’s Ferry in beds that may be comparable in age to those at 
Hagerman, or possibly somewhat younger. The new felids recognized 
in the present paper are a true cat apparently of the puma-type and 
what appears to be a small sabre-tooth form presumably representing 
the genus Machairodus. 


Felis lacustris, new species 


T ype Right ramus of mandible, No. 12611 U. 8. N. M., with canine and 
cheek-teeth 

Locality T.758., R. 13 E., near Hagerman, Idaho. 

Horizon. Hagerman lake beds 

S pec ific characters Size of mandible smaller than average of Felis concolor. 
Symphysis shallow, with rounded anterior margin not projecting downward so 
markedly as in F. concolor. Canine short and robust. Cheek-teeth slender 
with premolars relatively narrower anteriorly and carnassial small 

Material In addition to the type (fig. 1), No. 12611 U. S. N. M., there are 
three fragmentary mandibles, No. 12612 (fig. 2). No. 12613 and No. 12615, and a 
few fragments of limb bones, all from near Hagerman, and in the U. 8. National 
Museum Collection. Two lower jaw specimens, No. 1326 and No. 1327, from near 
Grand View, belonging to the collections of the California Institute, are also 
referred to this species No. 1326, Calif. Inst. Technology Coll., includes the 


1J. W. Gidley, Journ. Mammalogy, vol. 11, no. 3, pp. 300-303, 1930. 
2 J.C. Merriam, Univ. Calif. Publ. Bull. Dept. Geol., vol. 10, pp. 524-526, 1918. 
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greater part of the ramus, the cheek-tooth and the alveolus for the canine 
smaller than that of the type, having somewhat smaller and 


This jaw is slightly 
12612 (fig. 2), U.S. N. M. The teeth in the Grand 


narrower premolars as in No 





Fig. 1. Fevis Ltacustris, New Species. Ricur Ramus or MANDIBLE 
CANINE AND CHEEK-TEETH, TYPE Specimen, No. 12611 U. S. N. M., Laterau 
AND OccLUSAL ViEws, X 1 
Hagerman lake beds, Upper Pliocene, Idaho Drawing by Sydne y Prentice 





ANTERIOR PorTION oF Lert RAMuws 01 


Fig. 2. Fetis tacustris, New Species 
CaNniInE, No. 12612 U. S. N. M.., 


MANDIBLE WITH PREMOLARS AND Part O1 

LATERAL AND OccLUSAL Views, X 1 
Hagerman lake beds, Upper Pliocens Idaho Draw ing by Sydney Prentice 
View specimen are suggestive of lynx, but the canine alveolus is as large as that 
in the type. The differences are probably not beyond the range of individual 
variation 
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Comparison.—Among the living cats of the western hemisphere Felis lacustris 





9 


gz 
appears to resemble most closely the pum i, | eing ippre ciably | 


ger and having a 





much more robust cal Outstanding characters that seem to 





distinguish the fossi living puma are the shape of the symphysial portion 
of the mandible and the relative proj ortions of the teeth The symphysis does 
I ower border of the ramus and is rounded an- 

ent f the symphysis noticeably less than 


ively short and thick with a nearly oval cross- 





and in 


ransverse median constriction as commonly 








seen in F } rl netrict tends t en 
frnec f r +} re. tl | é ial in the 
Vea ” ’ 
‘ \ 
rr < v7 y 
Gre st lengtl symph ndible 2 8 1.0 
Dept : ] ¢ ‘ P, 2.5 21.7 
Dept ramus h¢ ste I M 4 0 24.5 


I gre St tral $ 1 t r 6.2 
N t poste liamet 15.7 15.0 
M:, 2 test transverse ad ( 7.6 7.3 
M,, lengt nid le 7.7 7.2 
4 ‘ 
_ , Sin sees , J lee 
esel es the typ f Leid 
I \i f Nebras f l ize and possesses 
siend t I l mit ) ] I nd estigial 
t : t er carnass A t re, and the 
Sa t ; } } 7 ( f m the 
B not ‘ é I ipper canine 
J Leidy, J \ 2 7, pp. 52, 367 
pi. 1, fig. 8, 1869 
E. D. ¢ R G s 1892, pp. 55-57, 1893 
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and miscellaneous foot bones. Felis inerpectata Cope’ from the Pleistocene of 
Pennsy 





lvania and Felis daggetti Merriam® from Rancho La Brea are puma-like 
felids but characterized by much greater size and heavier cheek-teeth than is F. 
lacust Felis hawveri Stock’ and Felis bituminosa Merriam and Stock’ from the 
Pleistocene of California though large are more nearly comparable in size to F 
lacustris; however, the Idaho form possesses a distinc 
Ix 





y smaller carnassial and 
relatively narrower premolars than either of these species 


Machairodus(?) hesperus, new species 


T ype Fragment of mandible with M; (fig. 3), No. 12614 U.S. N. M 
Localit T.78., R. 13 E., near Hagerman, Idaho 
Horizor Hagerman lak« beds 


Speci charact Size distinctly small Lower carnassial slender 
tapering posteriorly Protoconid shearing blades long Angle between par 
and proto ynid shearing blades relatively a “ute Verv slight vestigial hes 
metaconid present Anterior portion of masseteric f 1 extends forward to point 
below notch of M,, and upward nearly to tooth cingulum 

Desc tio? The mandible fragment and carnassial indicate an an 
considerably smaller than Machairodus (Het: ofel catocopis Cope*® or M 
dus (H p yrraden Cook from lower Pliocene beds in the middle we . 
much sm ller than Smilodor Ici s Cope ! from the Pleistocene of Pennsyl) 
The carnassial is relatively slender with the greatest transverse width we! 
\ ss the paraconid portion. The shearing blades are only slightly 
and fort i sharp angle hen viewed from the side Viewed from above the 
ting edges form an angle which appears to be more acute than in Ma 
calocopis (topotype, No. 4819 U. 8. N. M.), also less obtuse than in either Sm 

lis or Smilodon californicus Bovard The tooth tilts backward in t} 

more than in true F having an attitude comparable to that in Macha 
calocop In Smilodon and in Ischyrosmilus the cusps of the teeth are directed 


backward to a considerable degree 
The masseteric fossa exhibited in No. 12614, U. S. N. M., extends forward t 
the expansion caused by the anterior root of M;, and l I 


the cingulum of the tooth. The disposition of the anterior portio1 


+E. D. Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 11, pp. 247-249, 
1899 

6‘ J.C. Merriam, tbid., pp. 535-537, 1918 

’ Chester Stock, Univ. Calif. Publ. Bull. Dept. Geol., vol. 10, pp. 482-483, 1918 
J.C. Merriam and Chester Stock, Carnegie Inst. Wash., Publ. 422, pp. 215-216, 


+E. D. Cope, Amer. Naturalist, vol. 21, pp. 1019-1020, 1887, and see W. H. Bur 
Univ. Calif. Publ. Bull. Dept. Geol. Sci., vol. 20, pp. 261-292, 1931 

10 H. J. Cook, Proc. Colo. Mus. Nat. Hist., vol. 4, no. 2, pp. 1-15, 1922 

1 FE. D. Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 11, pp. 239-247 


2 See J. C. Merriam and Chester Stock, ibid., pl. 2, fig. 4, 1932 
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teric fossa is unlike that in true felids but resembles the condition seen in ad- 
vanced sabre-tooth cats. The masseteric fossa of Machairodus catocopis is 
distinctly more feline than is that of M.(?) hesperus. 

A second metatarsal, No. 12934 U. S. N. M., in the Hagerman collection, re- 
ferred to Machairodus(?) hesperus, is noticeably short and robust. This element 
is about two thirds as long as in Smilodon californicus from Rancho La Brea but 
with relatively wide proximal and distal ends. Furthermore, the portion of the 
shaft immediately adjacent to the distal end seems relatively shallow dorsoven- 
trally 

4 comparison of Machairodus(?) hesperus with Machairodus niobrarensis 


Thorpe from the Miocene of Nebraska is not feasible due to the different nature 





Fic. 3. MAcHATRODUS HESPERUS, New SPECIES FRAGMENT OF Ricut Ramus 
or MANDIBLE WITH CARNASSIAL TootH, Type Specimen, No. 12614 
U.S. N. M., Larerat anp OccLusaL Views, X 1 
Hagerman lake beds, Upper Pliocene, Idaho. Drawing by Sydney Prentic« 
of the materials. The type of M. niobrarer is an incomplete rostral portion 
of a skull with the root of the canine showing The two species though possibly 


of comparable size are apparently sepa 





ited by a considerable interval of time 


The type of Ischyrosn s(?) idahoer Merriam near Froman’s Ferry 





in southwestern Idaho as indicated by the root portion of M;, is nearly twice as 
large as Machairodus(?) hespe The attitude and shape of the lower carnassial 
y } Y 


as show 


in Is 


as in Smilodor 


M. R. Thorpe, Amer. Journ. Sci., ser. 5, v sy 448-449, 1922 
‘J.C. Merriam, ii pp. 524-526, 1918 
Otto Zdansky, Palaeont. Sir ser. C, vol. 2, fase. 1, pp. 120-123, 1924 
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The form Machairodus mazimiliani Zdansky" from late Tertiary beds in China 
has a lower carnassial almost as small as that of Machairodus(?) hesperus but the 
protoconid blade appears relatively short in this particular Asiatic form. Also, 
the greatest width of the tooth is across the posterior or protoconid portion, 
whereas in M.(?) hesperus the greatest width is farther forward. 

In comparison with European forms Machairodus(?) hesperus is seen to corre- 
spond closely in proportions of the lower carnassial with Megantereon megantereon 
(Croizet and Jobert)'® (= Machairodus cultridens) from the upper Pliocene or 
Pleistocene of Mont Perrier, France and Val d’Arno, Italy. Heretofore Megan- 
tereon has not been recognized in North America and at present there is no certain 
evidence to show that the small Idaho machairodont belongs to this genus. The 
record of late Pliocene machairodonts in North America is rather scant and 
includes principally occurrences of the relatively large Ischyrosmilus. Previous 
finds referred to Machairodus in this country are apparently all from beds of 
Miocene or lower Pliocene age. 

Measurements in millimet 
Machairodu 
heoperw 
No. 12614 
U.S.N.M. type 


Depth of ramus below posterior end of M 26 .6 
M,, anteroposterior diameter 19.8 
M,, greatest transverse diameter 9.0 
M;,, length of protoconid blade 10.5 
No. 129 
u.S.N 
Greatest length of second metatarsal parallel t Dn 60.1 
Greatest dorsoventral diameter of proximal end of second meta- 
tarsal 24.5 
Createst transversc diameter of proximal end f se nd metatarsal 12.7 
Greatest transverse diameter of distal end of se« nda metatarsal 17.7 





1-2, 1848-52; M. Boule, Bull. Soc. Géo France, ser. 4, v 


1901; and G. E. Pilgrim, Mem. Geol. Surv. India, n 





on p. 177, I! 


hid, 
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GENERAL NOTES 


On a recent trip to Carmel-by-the-Sea there was observed the very much flat- 
tened carcass of an adult civet cat, Bassariscus astutus raptor, in the middle of the 
highway. This particular stretch of road was on the new Pruneville highway 
somewhere about one half to three quarters of the way from Gilroy, Santa Clara 
County, to Salina, Monterey County, California. The road winds among the 
hills and through a country that is not as yet thickly settled either by farmers or 
the ever present highway stands 

The animal had been run over so often and for so long that it was demolished 
almost beyond recognition; however, the tail was more or less intact, and it was 

| 


possible to identify the individual with certainty as a Bassariscus. As far as is 


known this is the first instance where a member of this genus has fallen on the 






highway, a victim of rapid transportation.—Epna M. Fisuer, Museum of Verte- 
brate Zoology, Us ty of California, Berkeley, Californ 
RED FOX ATTACKED BY A GOLDEN EAGLE 
I was fortunate enough to witness an attack by a golden eagle upon a cross fox 





near the East Fork of the Toklat River in Mount McKinley National Park in 
Alaska on July 8, 1932. While returning fr 





ym Stony Creek I saw an adult red fox 


in worn 





ive crouching in the open beside the road near a galvanized iron 
culvert This fox was very loath to run even when closely approached. At first 
I could not understand its unusual tameness, but I was soon enlightened by a 
1 at the fox, which speedily sought shelter. Looking 
into the culvert I found another large male cross fox hiding there. Seeing me 


e’s swooping dow 


golden eag 
he started off down the road at full S} eed, but before he had covered 100 yards 
there was a “hiss of wings,’’ and the eagle flew at him like a thunderbolt. Just as 
the eagle struck, the fox jumped nimbly to one side and thus evaded the eagle’s 
talons. As the eagle descended the second time, the fox fluffed out his tail and 
stuck it str ight up in the air over his b ick, so that it served as a protecting foil 
at which the eagle struck, and again missed the fox. The third attack of the 
eagle was frustrated by a dive into a narrow crack in the solid rock, where I found 
the fox with his nose just sticking out. He allowed me to approach within three 
feet of him and even then he would not risk the open again. Instead, he crouched 
as far back in the shallow crevice as possible, where I left him trembling with his 
eyes glowing like twin coals of fire—Josrrn 8. Dixon, Wild Life Division, U. S. 
National Park Service, Berkeley, Califorr 


NOTES ON THE UNALASKA COLLARED LEMMING (DICROSTONYX UNALASCENSIS 
UNALASCENSIS MERRIAM 


Dicrostonyz unalascensis was described by C. Hart Merriam (Proc. Wash. Acad. 
Sci., 2: 25; March 14, 1900) on the basis of skulls extracted from owl pellets taken 
at Unalaska Island, Alaska Although, according to Nelson (Proc. Biol. Soc. 
Wash., Vol. 42, p. 142, March 30, 1929), more than 130 skulls now are available, 
all were from owl pellets ; and, so far 





us I know, no account has been given of com- 
plete specimens. I, therefore, welcomed the opportunity to examine two adult 
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females trapped September 18 and 19, 1931, in the lower edge of talus at the head 
of Cascade Creek (local name), two and one-half miles east of the town of Unalaska 
(see maps nos. 9007 and 9008, U. S. Coast and Geodetic Surv.). 

External measurements of these two specimens (nos. 51218 and 51219, Mus. 
Vert. Zool.) are respectively as follows: Total length, 154 mm., 154 mm.; length of 
tail vertebrae, 11, 12; length of hind foot including claw, 21, 19. The fore claws 
on digits 3 and 4show nothickening. Plantar tubercles are absent. 

The coloration may be described as follows: Dorsal surface uniformly buffy 
brown, almost Saccardo’s Umber, and black or gray, with a narrow, median, 
longitudinal, black stripe, slightly irregular in course and extending from occiput 
to base of tail; sides, cheeks and tail like back but with less black or gray; belly, 
throat and hind legs Pinkish Buff to Cinnamon-Buff; shoulders, ear patches, axil- 
lary and inguinal regions, and chest, marked with Sayal Brown, or between 
Ochraceous-Tawny and Cinnamon-Brown; nose black; occiput blackish brown. 
(All capitalized color terms taken from Ridgway, ‘‘Color Standards and Color 
Nomenclature,’’ 1912.) 

Thus it may be seen that D. unalascensis unalascensis closely resembles D. 
unalascensis stevensoni, as described from the adjacent Umnak Island by Nelson 
(p. 145). The only significant difference in coloration between unalascensis and the 
type of stevensoni (collected December 14, 1920) is the absence in unalascensis and 
the presence in stevensoni of ‘‘an irregular dull grayish white patch across posterior 
part of crown, and grayish white hairs about nose—these last being marks of 
individua) variation’ (Nelson, p. 145). Perhaps these white markings, on the 
specimen taken two months later in the fall than those from Unalaska, are signs 
of an approaching whitish winter pelage that, even though it does not become 
pure white, renders the animal conspicuously lighter colored than it is in summer 

Because of the resemblance of D. u. unalascensis in general color to D. u 
stevensoni, and because of the absence of any trace of an in-coming white pelage 
on the two specimens captured near Unalaska, it seems probable that unalascen- 
sis, like stevensoni, does not turn white in winter. A seasonally comparable 
specimen of D. rubricatus, an immature male taken September 23 at Point Hum- 
phreys, Alaska (see Allen, Bull. Mus. Comp. Zool., 62: 521; February, 1919), 
already showed an intermediate stage between summer and winter pelage. 

Persistent trapping for two weeks over all associations adjacent to the men- 
tioned talus produced no more lemmings, though it was expected that they would 
be found to occur in the same habitat as s/evensoni, namely, on the hillsides and 
flats. 

One is tempted to speculate whether the brown winter pelage of D. unalascensis 
represents a primitive condition that existed in all collared lemmings prior to the 
Pleistocene. Ifso, has the brown winter coat been retained relatively unchanged 
in this isolated species, or has the brown coat been reacquired? Because of the 
close relationship of unalascensis to the mainland rubricatus, which is known to be 
white in winter as far south as Chignik (Nelson, op. cit., 144), and from which 
unalascensis may have been derived, it seems slightly more probable that the 
brown coat was reacquired, possibly in response to the comparatively mild winter 
climate of Unalaska.—Rayrmonp M. Gitmore, Museum of Vertebrate Zoology, 
University of California, Berkeley, California. 
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THE GENOTYPE OF DICOELOPHORUS AMEGHINO 


In June, 1888, Florentino Ameghino described, under the name Dicoelophorus, 
a new genus of extinct rodents related to the living ‘‘tuco-tucos’’ Ctenomys). 
To it he referred four species denominated as follows: Dicoelophorus latidens (H. 
Gervais and Ameghino) 1880; D. simplex sp. nov.; D. celsus sp. nov.; and D. pris- 
cus (Owen) 1840. All of them were based, so far as he was then concerned, on 
fossils that he and his brother Carlos had collected during April of the same year 
at Monte Hermoso, Argentina (Lista de las especies de Mamfferos fésiles del 
Mioceno Superior de Monte Hermoso hasta ahora conocidas, p. 6, June, 1888; 
Obras Completas, vol. 5, p. 485, 1916). Ameghino, in 1888, designated no geno- 
type, but he said that the first of the four species was the most abundant of 
those occurring at the type locality and that it was represented by many 
specimens, a circumstance that enabled him to give an exact idea of its structure. 

In using the name latidens, in 1888, for the commonest Hermosan Dicoelophorus, 
Ameghino acted on his belief that he was then dealing with the same rodent that 
he and H. Gervais had previously described, in 1880, as Ctenomys latidens (Los Ma- 
miferos fésiles de la América Meridional, p. 69) from another horizon and locality 
(Pampean deposits near Buenos Aires). This Pampean species was based on a 
jaw in the Paris Museum, a specimen that Ameghino is not likely to have had an 
opportunity to examine during the short and exciting period of less than two 
months when he was rushing his Hermosan report (with its 3 new genera and 25 
new species) into print. It is not surprising that, under such stress, his memory 
should have played him false, as the event shows it to have done. 

But the error that Ameghino made in 1888 was not discovered until 1931, when 
Rusconi revised the extinct members of the genus Ctenomys (Anales Soc. Cient. 
Argentina, vol. 111, pp. 129-164). Information that Ruseoni then received from 
Professor Boule in Paris showed him that the jaw described by Ameghino and 
Gervais in 1880 actually pertained to a Pampean Ctenomys, and not, as Ameghino 


‘é 


wrongly supposed in 1888, to a Dicoelophorus identical with the ‘‘most abundant’”’ 
Hermosan species. Rusconi therefore proposed the new name Dicoelophorus 
primus to replace the mistakenly applied D. “‘latidens’’ that Ameghino had used 
in 1888 for the Hermosan animal; and furthermore, as there appeared to be no 


doubt that Ameghino had regarded this ‘‘most abundant’”’ species as the geno- 
type, he formally so designated it 

A year later, however, Rusconi reversed his opinion about the two specific 
names. He then decided that the Pampean animal should be known as Clenomys 
latidens Gervais and Ameghino 1880, and the Hermosan animal should be known 
as Dicoelophorus latidens Ameghino 1888, with D. primus Rusconi 1931 as a syno- 
nym (Anales Soc. Cient. Argentina, vol. 114, pp. 198-200). 

The fact seems clear that Rusconi, in 1931, complied with the provisions of the 
International Code, Art. 30, II, e and g. He, exercising the authority of the 
“first reviser,’’ designated as genotype one of the species originally included in 
Dicoelophorus by Ameghino. The circumstance that Ameghino, in 1888, mistook 
this ‘‘most abundant species’’ of Dicoelophorus for a totally different animal that 
he had described eight years before, and consequently used a wrong name for it, 
has no bearing, under any section of the code, on the finality of Rusconi’s action. 

Rusconi’s second decision is based on the assumption that Ameghino, by mis- 
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takenly using the specific name ‘“‘latidens Gervais and Ameghino’’ 1880 for a 
member of his new genus Dicoelophorus, actually created a new name. But no 
article of the Code or opinion of the International Commission supports this 
assumption. 

Therefore the type of Dicoelophorus Ameghino 1888 is, by subsequent designa- 
tion, ‘‘the most abundant Hermosan species,’’ which Ameghino in 1888, through 
misidentification with the Clenomys latidens of Gervais and Ameghino 1880, 
called D. “latidens’’ (= D. primus Rusconi, 1931); and the specific name latidens 
has been given no standing in the genus Dicoelophorus either by Ameghino in 1888 
or by Rusconi in 1932. 

Should subsequent study show that Ameghino’s “most abundant Hermosan 
species’”’ of Diceolophorus is not separable from one (or more) of those that had 
been described before Rusconi published the name primus, the reviser who comes 
to this conclusion must substitute one of these older names for primus Rusconi 
1931 as the correct technical designation of the genotype.—Gerrit S. MILLER, 
Jr.. U. S. National Museum, Washington, D. C 


HIGHWAY MORTALITY OF RABBITS IN IDAHO 


Mr. Kenneth Gordon’s notes on numbers of rabbits killed on an Idaho highway 
in the summers of 1929 and 1931 (Journal of Mammalogy, May, 1932, p. 169) were 
of special interest as I have been keeping highway mortality records of vertebrates 
of all kinds in various States over a number of years 

In September of 1932 | covered by automobile the sections of highway No. 30 
(highway No. 40 does not touch Idaho) where Mr. Gordon saw most of his rabbit 
carcasses. From Boise south I counted 124 jackrabbit and 88 cottontail carcasses 
in the first 15 miles—an average of 14 per mile. For the next 35 miles the average 
was still high (11) but was near normal (13) for the next 80 miles For 60 miles 
of the river valley road, between Glenns Ferry and Burley, and on the 10 miles 
from Preston to the Idaho-Utah line no rabbit carcasses were seen, and only 3 
were observed on a 50-mile stretch from Pocatello to Preston. Furthermore, 
only 7 rabbit carcasses were counted on the 410 miles of highway from Lewiston 
to Boise 

Thus, the average number of rabbit carcasses per highway mile in Idaho was 
but slightly in excess of 1 (763 carcasses in 685 miles) even though it includes 


the greatest highway mortality that I have ever seen, namely, 422 jackrabbits anc 
176 cottontails, in 50 miles. With the exception of rabbits, the mammal highway 
mortality for the 685 miles was practically nil, a spotted skunk (Spilogale) being 
the only victim noted.—Cuar.es C. Sperry, U.S. Biological Survey, Denver 
Colorado 


> 


THE STATUS OF THE WISENT ON DECEMBER 31, 1932 


Of the 73 (70) pure blooded wisents in existence on December 31st, 1932, that 
is, 38 (36) bulls and 35 (34) cows, there were 22 in Germany, 20 in England, 15 in 
Poland, 7 in Sweden, 4 in Holland, (3 in Russia), and 1 each in Austria and Hun- 
gary. The largest herd of all is that of the Duke of Bedford in Woburn Abbey 
consisting of 20 pure blooded animals and 19 cross breeds. The next largest 
belongs to Count Arnim in Boitzenburg—Uckermark. In a most beautiful old 


timber-forest 13 pure blooded animals are kept, carefully fenced in, and with the 
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exception of one cow they all have Caucasian blood. The herd owned by the 





Prince of Pless in Upper Silesia has made a good recovery and has increased 
its number from only three animals left after the revolution to nine, of which 
four are bulls. The Berlin Zoo owned five pure blooded wisents. In Hanover, 
Munich, Springe and Stellingen there was 1 bull each. 

The breeding efforts in Amsterdam are of a somewhat recent date but look very 
promising. There is one bull in Wien-Schoenbrunn and one in Budapest of which 


the one in Hungary is used for cross breeding. It has thus far been impossible to 
ascertain whether the animals that used to be in Aseania Nova in South Russia 
are still alive It seems as if the cow of that region was sterile. The bulls of this 
breeding place are used in the famous old “‘supplantation breeding’’ (Verdriin- 
gungs-Zucht) 


In Sweden there are, aside from seven pur blooded wisents, five first-class 





grades with bison blood. Some of the animals are in the Stockholm Zoo on 
Skansen while the others are in a! irge game-preserve in Vaestmanland A few 
years ago this herd was decreased by a number of these animals—pure blooded 
ones as well as grades—being sold. Poland took up the breeding of wisents with 
enthusiasm and understanding. Ina small preserve in Bialowies a small stock is 
w consists of six pure blooded animals and nine grades. The plan 
surplus of this stock to return to a free life in the original forests 
ig in Poland is a national matter he stock of this beautiful game 
most extinct by the end of 1921 it is planned to rear this particu- 
r species of game and then return it to its native soil in Poland 
Of course the number of wisents—73 pure ded animals in all in the whole 
world is not exactly a large one, yet, it shows quite a considerable increase since 
r mmenced our worl The experience that we have had and the progress we 
ha been able to make during our ten years of activity in this direction leaves 
us convinced that the wisent of to-day is a healthy and hardy species, quite 
é ed to maintain itself unless disease should overtake the stock, which, 
however, is already fairly decentralized and thus safer in respect to contagion 
O te the wisent has often been included in tl eries of “animals that have 
extinct but it certainly does not belong to that category And from 
this point of view the breeding of grade s done in various places is quite interest- 
ing t not really necessar N tual harm is done by using superfluous wisent 
i t ver bison cows and their bastard issue It is to be deeply regretted 
ever if wisent cows are take to grad ] n spite of the fact that sufficient 
pure ded wisent bulls are availabl In England such procedure led to the 
esult that fifty per cent of the stock are grades f the 49 animals in Woburn 
Abbey 19 have traces of the blood of the gray domestic cattle of the steppe of 
Southern Russia. Without this loss the number of wisents in Europe would have 
mounted t st one hundred 
Che issue of wisent bull and bison 3s and their heifers when bred to a wisent 
will thr vy back f the isent itn ] ney il never be a hundred pe! cent 
wisent. The experiments have now reached the fifth generation. Of the 
grades raised in Germany most of t ills are killed In other countries this 
method has not yet been adopted d thus the « mi s regards the bulls, 
t 1 er igh it 1 ( stant r g il r ad I vere there are super- 
fluou Visent i $ iin adalit 1m 1 r ies t t 1iue what- 
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ever for breeding purposes. The grade cows on the other hand have some scien- 
tific value, as the continuous cross breeding with wisents may some day reveal how 
many generations are necessary for a proper reversion to the original type. It 
would be of interest to science as well as an advantage to the European position 
as regards the wisent if some of the superfluous bulls were given to American zoos 
for cross breeding. Grade cows would naturally also be available but it would be 
unnecessary to send these to America where a sufficient number of bison cows 
can be had as a basis for “‘supplantation breeding.’-—Erna Monr, Internationals 


Gesellschaft zur Erhaltung des Wisents, Zoologisches Museum, Hamburg, Germany 


FIFTEENTH ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF MAMMALOGISTS 


The fifteenth annual meeting of the American Society of Mammalogists was 
held at the Biological Institute, Harvard University, Cambridge, Mass., from May 
9 to May 13, 1933. There were 66 members present, representing ten states and 
one Canadian province 


PROGRAM 
Tuespay, May 9 
8.00 p.m 
Meeting of the Board of Directors at the Harvard Faculty Club 
WEDNESDAY, May 10 


9.30 a.m 


Address of welcome. George H. Parker, director of the zoological laboratories 
of Harvard University 
1. A statistical study of the genus Myot H. Anthony Carter 
Discussed by M. W. Lyon, Jr., W. C. Henderson, T. 8. Palmer, a \ 
Jailey 
2. The problem of water conservation by desert mammals. A Brazier Howe 
Discussed by M. W. Lyon, Jr., R. Kellogg, and V. Bailey 


2 


3. The morphology of the mammalian erythrocyte in the light of 
haematology. A. B. Dawsor 
Discussed by M. W. Lyon, Jr., T. S. Palmer, and R. Kellogg 
4. Are there sixty thousand antelopes in the United States and Canada? T 
Palme! 
Dicsussed by W.C. Henderson, H. J 


Coolidge, Jr., \ Jailey, and M. W 
Lyon, Jr 


us 


Discussed by M. W. Lyon, Jr.. and T. 8S. Palmer 


5. Notes on mammal collecting in tropical Austra Philip J. Darlingtor 





6. Fall food habits of covotes. a report 


of progress, 1932. Charles C. Sperry 
(read by W. C. Henderson Discussed by J. M. Johnson. 


2.15 p.m. 











16 
17 


18 
19 


20 


FIFTEENTH ANNUAL MEETING 263 


Note on the shedding of the deciduous horn in a young pronghorn antelope. 
C. V. Noback. 
Discussed by T. 8S. Palmer, M. W. Lyon, Jr., and V. Bailey. 
Notes on Tanganyika mammals. Arthur Loveridge. 
Panniculus carnosus in an octodont rodent. Robert K. Enders. 
Wild-animal damage to New England forests. Neil W. Hosley. 
Discussed by W. J. Hamilton, Jr. 
Herluf Winge’s theory of tooth cusps. Elisabeth Deichmann 
Discussed by G. M. Allen 
The dentition of the walrus (Odobenus obesus). W. Montague Cobb. 
Discussed by G. M. Allen and R. Kellogg 
The importance of types and type localities in the study of mammals. Vernon 
Bailey 
Discussed by T. 5S Palmer 
Report of activities of the American Committee for International Wild Life 
Protection during the past year. Elizabeth Hone. 


Tuurspay, May ll 


9.30 a.n 


An indirect inherited effect of an inherited character in mice. Sheldon C. 
Reed. 
Discussed by M. W. Lyon, Jr., and T. S. Palmer 
Congenital hydrocephalus in the house mouse. F. H. Clark 
Our fragmentary knowledge of heredity in mammals. William E. Castle. 
Discussed by T. 8. Palmer and G. M. Allen 
The inheritance of white spotting in mice. C. E. Keeler 
An interesting pocket gopher from Honduras. Barbara Lawrence 
Discussed by G. M Allen, \ Jailey, M. W. Lyon, Jr., and W. E. Castle 
Life Zones in Indiana. Marcus Ward Lyon, Jr 
Discussed by T. S. Palmer, Vernon Bailey, and G. M. Allen 
Evolution of the Giraffidae E. H. Colbert 
Discussed by T. S. Palmer and G. M. Allen 
Notes on the giant panda and the takin. Brooke Dola 
Notes on the okapi Patrick T. L. Putnam 
Discussed by H. J. Coolidge, Jr., J. P. Chapin, and M. W. Lyon, Jr. 
High-speed photography. H. E. Edgerton 
Some mammals of the middle Congo. James P. Chapin 
Discussed by H. J. Coolidge, Jt 


Report on the presence of four nipples (polythelia) in a living five and one-half 


year old female chimpanzec Symmetrical supernumerary mammae in 
a living chimpanzee. C. V. Noback 
Observations on gibbons and siamangs. Adolph H. Schult 
Discussed by C. V. Noback and G. M. Allen 


Pan paniscus, the new pygmy race of chimpanzees from south of the Congo 


Harold J. Coolidge, Jr 
Discussed by J. P. Chapir 








Noback 


The growth and changes in the New York Zool 
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3.30 p.m 


Annual Business Meeting of the Society 


The annual dinner of the Society was held at the Harvard Faculty Club. Fol- 
n pictures of African elephants were sk 


M. Phelps, Jr., and of takin and blue s} 


] 


China by Brooke Dol 


30. Myology of the head and neck of Giraffa. E. H. Colbert 


Discussed by T 


lowing the dinner moti« 


ian 


7.00 p.n 





le sheep huntir g in the 


Fripay, May 12 


9.30 a.n 


S. Palmer 


31. A detailed study of 
1 l ] 


dont insectivor 
Discussed by Glo 


32. Breeding habits 


W. J. Hamilton, 


the structure and relationships of a n¢ 
Erich M. Schlaikjer, Ji 


ver M. Allen, T. 8S. Palme nd M. W 


1 voung of th vodchuck. Ma 


W. Lyon, Jr., E. H. Colbert, H. H. 7 


35. A collecting triry 
Vernon Bailey 
A prelimin stud 
genus P¢ 
7. The le easel in | 
Discussed by T. 8 
8. The lk east 
Discusse I ..o 
9. The we Ne 
Hamilt J 
Discusse G. M 


A reception and te 


Society of Natural History 





\ 


of East Indian pigs. Harry C. Rave1 


northe Mexik Frederic Winthr 
of the growt id el t 
Arthur Svihl ‘ Glover M 
2.15 
liana. Marcus Ward I 
Palme 
| 1 ) specie G rM. Alle 
P é nd W. E. Saunder 
\ V. Bail ae. M. W 


3.15 
Susiness Session of the 5 
$00 vw. 
is tendered the members of the Socie 


at 234 Berkeley Street, Bostor 





Jac 
id W. C. Henderson 


p 


Jr read 





ogica Society’s gorilla. C. V. 


rouverneur 


s of Weste rn 


ie E. A. Goldman (read 


kson, C. ] 


the 


J 
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40. A well attended public session was held in the auditorium of the Institute of 
Creogr | | Expl ratior . 1 ] 1¢ h Harry C taven sho ved motion pic- 
tures ind exhibited the famou pet chimp nzee ‘‘Meshie.’’ 





Saunders appointed Recording Secretary pro tem for all sessions. W. Reid 
Blair s elected a trustee to succeed F. C. Walcott. H. H. Lane, Recording 
Secretary since the founding the Society, presented his resignation and by 
unanimous vote was thanked for his long and efficient service The present 
edi | ear 4+ 


At the annual business meeting the election of officers resulted as follows: 





president, Vernon Bail e- ient r. S. Palmer 
corresponding secretary, R. T. Hatt ling secretary, R 
Mrs. Viola S. Snyder. D 9392-34 were elect 
( I Re z Kellogg, A. Brazier H 1, W. I 
Coolidge, J 
ig eR en riptior tions was pre- 





Total gross additions ¢ ng list Journal 57 
Res mations since last meeting 47 
Deaths reported since st meeting 10 


Considering the extreme! i ndition the country, it s t 
be expected that the Society would ntinue to suffer loss in membership and 
J ' u riptions nnounced at the previous meeting. It is gratifying to 
report, however, that thi ss has not been as gre might have been antic- 
ipated re] ecause of the { the Society’s membership and particu- 
lar the tivity of fe f the me! rs in proposing new names for election 

The Society has suffered severe | : in the deaths of ten members, seven of 
vhor ere ter me ‘ *Out Bangs, *Fred E. Brooks orman Criddle, 





*Barton W. Evermann, *W. J. Holland, Ernst Huber, *Charles W. Rich- 


nd, *Hermann von W(echlinger) Schulte, James E. Thurston, and Lemuel F. 
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REPORT OF THE SPECIAL COMMITTEE ON PROBLEMS OF PREDATORY MAMMAL CONTROL 


No recent developments in the status of predatory mammals and their control 
have come to the attention of your committee on problems of predatory mammal 
control. At present the committee has no funds for any extended investigations 
of its own and, perforce, has acted as a more or less passive clearing house for 
any data that may be brought to its attention by observers who are so situated 
as to be able to gather pertinent facts. 

Your chairman has not had brought to his attention any evidence to show that 
the problems of predatory mammal control were aggravated during the year since 
the last meeting of the Society. On the contrary, the restrictive forces of the 
economic depression appear to have somewhat curtailed the intensity of control 
campaigns. The over-production of agricultural products should be an effective 
argument against expenditure of public funds in the attempt to create an even 
greatersurplus. If the control campaigns mean greater production for the farmer, 
a debatable issue, present conditions do not justify the campaigns, and if they do 
not increase production they should never have been started in the first place. 

Your committee believes that the Society would welcome a considerable de- 
crease in the use of poison by Federal, State and other agencies, and expresses the 
hope that for the wild life of America our present financial crisis may have a silver 
lining. If, as a result of these times, the pressure for over-control of mammals 
brought by an organized minority is remitted even temporarily, the forces of 
conservation may hope to consolidate public opinion in opposition to the former 
wasteful methods. In the meantime, it is hoped that any members of the Society 
who are able to do so will record any possible direct evidence bearing upon these 
problems and will use every influence to spread the doctrine that America should 
be made as safe for our native wild life as for our sheep herders or for any other 
restricted class. 

Respectfully submitted, 
H. E. Antuony, Chairman 
Lee R. Dice 
E. Raymonp Hat 
M. P. SKINNER 


REPORT OF THE COMMITTEE ON ECONOMIC MAMMALOGY 


The Committee on Economic Mammalogy has in the course of the year endeav- 
ored to discharge its duty to the best of its ability in the circumstances. How- 
ever, with one member residing in New York State, one in Michigan, one in Oregon 
and the remaining two in California, the difficulties of effective committee work 
will doubtless be appreciated. 

In considering what matters might properly come within its scope the commit- 
tee has found a little difficulty in drawing sharp boundaries. It is feared that it 
may have trespassed upon the domain of another committee when, for example, it 
has referred to the preservation of certain mammals threatened with extinction. 
Yet it is felt that the forces bearing adversely upon these mammals are essentially 


economic in origin and for that reason it is hoped that and apparent or real over- 
lapping in this report may be pardoned. 
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The following matters seem to the committee to deserve the attention of the 
Society and are presented for such consideration as it may see fit to give them. 

I. Better protection for fur-bearing animals. It is well known that our fur-bear- 
ing animals have long been in need of better protection and that some of the most 
valuable species such as the marten, the fisher, the otter, the wolverine and the kit 
fox, especially, in many parts of their range have been reduced to an extent to 
threaten their virtual if not actual extinction. The committee feels, therefore, 
that better protection for these species is one of the urgent problems at the present 
time, and an end toward which the Society should exert any influence that it may 
command. 

II. Control of shipment of wild mammals. The uncontrolled shipment of native 
wild mammals from one part of the country to another for stocking or transplant- 
ing purposes has likewise long been a question of some concern to many naturalists. 
It would seem not only desirable but important that traffic in our wild mammals 
for such purposes be regulated and controlled by some duly constituted federal 
agency. 

III. Safeguarding our larger mammals. The committee desires further to point 
out the need for adequate areas for the preservation of certain of our larger ma- 
mals that under existing conditions are in danger of extinction in the not distant 
future. The reference is particularly to such forms as the collared peccary, the 
Texas bighorn and the tule elk, but others are also concerned. To safeguard these 
species against threatened extinction means not merely the maintenance here and 
there of a few individuals, under more or less precarious circumstances of exist- 
ence, but their preservation in sufficient numbers in areas of sufficient size and 
sufficient carrying capacity, ranging ground and other requirements to insure their 
sound, healthy condition and to avoid the possibility of recurring excessive con- 
centrations, scarcity of food or other situations that tend to reduce their vitality 
and expose them to the ravages of diseases. 

Other mammals facing serious conditions are the antelope, the elk and the 
mule deer of the Northwest, regarding which the Oregon member of the committee 
(8S. G. Jewett) reports as follows: 

‘Serious problems are growing relative to the preservation, first, of the ante- 
lope and, second, of the elk. We have positive evidence of a considerable loss of 
deer through parasitic and possibly other diseases. In some areas we are fast ap- 
proaching a second Kaibab condition on the principal mule deer and elk ranges.’’ 

The committee feels that it would be highly desirable to have this situation 
looked into by the Biological Survey. 

As astep toward safeguarding the collared peccary and the Texas bighorn, the 
committee would recommend that the Society exercise any influence it may pos- 
sess in support of a proposal made to the National Park Service by George M. 
Wright, October, 30, 1931, to extend the Carlsbad Cavern National Park to include 
the higher Guadalupe Mountains, thereby bringing within its boundaries the type 
locality of the Texas bighorn, along with an estimated hundred or so of this rare 
form that still exist in these mountains. Deep canyons and foothills that by such 
extension would fall within the park boundaries are considered ideal habitat for 
the peccary, which then could be reintroduced into these former haunts and thus 
doubtless saved from impending extinction. 

With reference to the tule elk of California, the remaining numbers of which 
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are estimated at about four hundred, all told, the situation is somewhat different 
but noless serious. A small herd has been cared for in the Yosemite, for a number 
of years, but as a temporary measure only. The Fish and Game Commission of 
California, to the extent within its available means, has provided a fenced refuge 
for these elk in the Button Willow area of Kern County, where approximately a 
hundred can be maintained. However, these measures, aside from being of tem- 
porary nature only, obviously are insufficient to insure the preservation of this 
elk. The pressing need for this animal is an adequate permanent preserve within its 
natural range 

LV Laws and le 7islation \ perennial source OI danger to some of our mam- 
mals of economic importance lies in the many unwise or vicious measures proposed 


T 


for enactment during the legislative sessions of states. It is recognized that this 





is a rather difficult problem to meet, and that probably not many members of the 
Society may be in position to take active part in opposing bad or supporting good 
legislation in their respective states; but something may doubtless be accom- 
plished by working upon their district representative The committee desires 
merely to mention this question as one deserving thought and attention by mem- 
bers of the Society and all others interested in mammals of economic importance 
\ GVuestion of Committee’s usefuln The committee realizes that beyond 
reporting its views or findings relative to matters falling within its province, it has 
little functional significance It is without power to ¢ ffect action on any matter 
and without means to promote any cause that it may deem worthy. It can only 
report, suggest or recommend 
This committee might justify its existence by directing the attention of the 
Society to important situations or developments confronting mammalian species 
of direct or indirect economic signific ance Other members of the Society should 
be willing to cooperate to the extent of reporting to the committee, for its consid- 
eration, any important situations or developments that might occur in their re- 
spective sections. If any plan of this sort should appear worthwhile it might b« 
better to present the committee’s views, through the medium of the Journal, by 
. ; 


submitting from time to time brief articles or reports, on matters that in its judg- 





ment warrant being brought to the attention of the Society 
Respectfully submitted, 
GEorGE M. WRIGHT 
STANLEY G. JEWETT 
M. P. SKINNER 
ADOLPH MoRIE 
CHARLES E. Jonnson, Chairman 


RESOLUTION CONCERNING THE BLACK BEAR IN NEW HAMPSHIRE 


WHEREAS, the American Society of Mammalogists takes cognizance of the 
f 


value and interest of the black bear and believes that in all sections of its range it 
should receive some measure of protection, and also 
WHEREAS it has been noted in the press that the Commissioners of Fish and 
Game of the State of New Hampshire h: 
, 


lature a bill placing the black bear on the list of game animals, and that the Hous¢ 


ve recommended to the State Legis 





of Representatives passed such a measur 
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Therefore Be It Resolved, That the Society in Convention assembled requests 
the Senate of the State of New Hampshire to take such action as will remove the 
black bear from the bounty list to the status of a semi-protected game animal. 

REPORT OF THE COMMITTEE ON CONSERVATION OF LAND MAMMALS 


Your committee, during the past year, has functioned on an investigation 
into the status of the wapiti on the Olympic Peninsula 





In a letter ds : your chairman was informed by Mr. F. W. 
Mathias, the manager of the Grays Harbor Chamber of Commerce, that there 
was an undue amount of poaching and illegal killing of the Olympic elk. He 
reported that the animals were being killed for their teeth and the carcasses left 
to rot in the woods. He appealed to me as a member of the American Museum of 
Natural History to assist in whatever manner possible in correcting this exploi- 
tation of wild life Rumors that this killing was going on had previously been 
received, but this Grays Harbor correspondence was the first tangible evidence 
brought to our attention 

The members of your committee were then placed in possession of such in- 
formation as had reached the American Museum of Natural History, and the 
Grays Harbor people were notified that the Committee on Conservation of Land 


Mammals would be very glad to learn as much as possible regarding the situation 





and to offer such support as was possible for them to give 

A resolution addressed to the President of the United States had been I assed, 
deploring the conditions on the Peninsula, by the Olympic Peninsula Develop- 
ment League, and on Dec. 6, 1932, your chairman received a report of the special 
elk committee appointed by the Olympic Development League, a copy of which 
is enclosed with this report and offered for your informatior 

Correspondence was also carried on with the U. S. Forest Service, the U. S 
Biological Survey, with Mr. 8S. F. Rathbun, Director, Department of Game, State 
of Washington, and with other interested parties. Your chairman reported on 
the situation to the Boone and Crockett Club, at their annual meeting, and pre- 
sented a resolution deploring any excessive killing of the Olympic elk, which was 
passed, and a special committee of t lub was appointed to keep in touch with 


the situation 

\ similar resolution was passed by the scientific staff of the American Museum 
of Natural History, and still another by the New York Zoological Society 

Your committee has, without exception, encountered a very gratifying re- 
sponse not only from those institutions and individuals who are active in the 
fight for conservation, but also from those to whom this problem has other aspects 
than those of conservation. At all times your committee has striven to keep an 
open mind as to the actual circumstances on the Olympic Peninsula. While 
there has been every reason to believe in the sincerity and good intentions of the 
men on the ground who are asking for more protection for the elk, your committee 
has been moderate in its expression of sentiment because it realizes that a great 


deal of the evidence is still in the he arsay stage It has not, however, hesitated to 


voice opposition to any excessive killing and has urged that the elk be given every 
possible protection, with which thesis there can be no argument 
The Chief of the Forest Service. within whos jurisdiction most of t 


question lies, has assured your chairman of his gratification that the society is 
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interesting itself in the problem of the Olympic elk. The evidence in his pos- 
session indicates that the reports of killing are exaggerated, but he believes that 
there is need for an investigation to afford a census of the elk, a survey of condi- 
tions of summer and winter ranges, areas where poaching is known to occur, etc., 
and it seems to your committee that such a study would be the best constructive 
attack upon the problem. 

A complication of the situation is the fact that the State of Washington has 
changed its policy of game administration during the year, changing from county 
to state control. 

In brief, your committee believes that a real problem exists on the Olympic 


Peninsula and that the society should encourage an early investigation of the 
status of the Olympic elk and should use its influence to bring about any necessary 
action 
tespectively submitted, 

H. E. Anroony, Chairman 

Ler R. Dice 

Mapison GRANT 

JosEPH GRINNELL 

T. S. PALMER 


RESOLUTION OFFERED BY COMMITTEE ON CONSERVATION OF LAND MAMMALS 


WuHereas, the American Society of Mammalogists has been advised by the 


Committee on Conservation of Land Mammals that certain residents of the Grays 


Harbor district are greatly concerned over reported illegal killing of the Roosevelt 


wapiti on the Olympic Peninsula, and 


WHEREAS, the Committee has learned from other sources that there is a real 


need for a thorough investigation of the conservation problems on the Olympic 


Peninsula, therefore, 
+3] 


Be it resolved, that the American Society of Mammalogists endorses heartily 


any study into the status of the wapiti on the Olympic Peninsula and urges tha 
the interested parties carry on such investigations at the earliest opportunity 
° } 


+ 


Be it further resolved, that the American Society of Mammalogists deplores an} 


1 


illegal killing of the Roosevelt wapiti whether for food purposes or for the sake 





of the teeth, and expresses the hope that such activities will be promptly 
suppressed 

I 

Be it furth solved, that a copy of this Resolution be sent to the Olympic 


Peninsula Development League and to such other institutions in the State of 


1 


Washington as are most intimately associ 
assure ther 
in the preservation of the Olympic wapiti, and to promise every coéper 


which the Society is capable 


RESOLUTION REGARDING A PUBLICATION ENTITLED ‘“‘MORE GAME BIRDS BY CON 
TROLLING THEIR NATURAL ENEMIES 
WHEREAS it has come to the attention of the American Society of Mammal 


gists that ‘‘More Game Birds in America’’ has issued a publication tit] 


} 


‘*More Game Birds by Controlling their Natural Enemies”’ in which foxes, skur 


ited with this problem in order to 


n of the great interest that the American Society of Mammalogists has 


l 
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we ls, raccoons, opossums and red squirrs s ‘‘vermin”’ and instruc- 
tions given for the destruction of these ar nd 

AS, it is the conviction of the Society that the economic worth of most 
if not all of these animals far outweights the loss caused ir occasional 
depredations on game-bird populations, 

There Be It Resolved, That the Society in Convention ass¢e mbled expresses 
ts disappr l of the propagand ntained in the publication named and urges 
ll members the Society to exert ry effort t unter the effects of this 
presentation of such an important wild life problem 
RESOLUTION CONCERNING THE RECENT CURTAILMENTS IN THE BIOLOGICAL RESEARCH 

VORK OF THI ED STATES BIOLOGICAL SURV 

WHER he biological res I I I u of Biological Survey, 
U.S. Department Agriculture, incl I the ratory movements, 

stribution, life habits and relationships wild animal life is great impor- 
t t ll the Ame ple 

WHER . ecause hanging I I the nvestigations must be con- 
tinued as a basis for the conse t rope his great natural resource 
vi hs nestimat innual value t | t $1,000,000,000 and is of inestimable 
importar from a recreational and esthe point iew. and 

Vi RI the continuance ¢ se studies is increasingly more essential to 
t f all activities he Biological Survey, and 

logical scientif rk | dy been greatly restricted on 
ppropriations made nec¢ ry by the financial situation, 
1, That the American Society Mammalogists 
int tion consisting members from all parts of the United 
State nd Canad s well as otl gr untries, does hereby urge upon the 
President the United States, the Direct f the Bureau of the Budget, and the 
Secretar Agriculture, the importance continuing the biological researc 
ictivities of the Biological Survey without further curtailment over the present 
ropriation, inasmuch as the sum now ilable represents a comparatively 
small percen total appropriat his Bureau, and that additional 
inds be led for suc] rk as soon as the finan | conditions of the country 
pern [he Society also moves that ies of this resolution be mailed promptly 
by the Secretary of the Society to the President of the United States, the Director 
f the Bureau of the Budget, and to the Secretary of Agriculture 

Che Editorial Board, heeding the lowered income of the Society, slightly re- 
duced the number of pages printed in the Journal of Mammalogy during 1932 
During that year 402 pages were printed in contrast to 461 of the previous year 

During the vear the Society has, as usual, yperated with certain other scienti- 
fic bodies At the Syracuse meeting of the American Association for Advance- 
ment of Science, C. E. Johnson and C. C. Adams served as councilar representa- 
tives hereas similar capacities were fulfilled Dy W. B. Bell and R. K. Enders at 
the Atlantic City meeting The Society was re presented by R. K. Enders at the 
meeting of the Union of American Biological Societies. Remington Kellogg has 
continued as observer in the Division of Biology and Agriculture of the National 
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Research Council. R.T. Hatt attended the meetings of the Game Policy Commit- 
tee of the American Game Conference as the Society’s representative. 


The Society also expressed by resolution its thanks and appreciation to Thomas 
3arbour, Glover M. Allen, Harold J. Coolidge, Jr., Frederic H. Kennard, and John 
C. Phillips of the Local Committee for their excellent work in providing for the 
comfort and convenience of the members and for the splendid program and enjoy - 
able entertainment provided at the meeting 

An invitation extended by the American Museum of Natural History to hold 
the annual meeting of 1934 at New Yor} 
mination of the exact time of the meeting left in the hands of the Local Committee 


was unanimously accepted and the deter- 
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Boletin de Informaciones Petroliferas, Buenos Aires, Afio IX, no. 94, 
pp. 8, figs.3,map1. July, 1932 

CaLpwWELL, W. E 
n.s., vol. 76, no. 1958, pp. 37-40. July 8, 1932. 

Carr, Wiitu1am H. Monkeys’ truce—a study in animal behavior. Natural 
History, vol. 32, no. 4, pp. 417-423, figs.5. July-August, 1932 

CaSTELLANOS, ALFREDO. Nuevos géneros de 


, and H.C. Motoy. Sexual variations in the pelvis. Science, 


gliptodontes en relacién con su 
filogenia. Physis, Revista Soc. Argentina Cien. Nat., vol. 11, pp. 92-100. 
December 31, 1932. (New: Paraglyp 


Parahoplophorus for Hopl yph rus paranensis, and Lomaphorops for Loma- 


don for Glyptodon chapalmalensis, 











phorus corallinus.) 
La influencia endécrina en la morfogénesis humana. Revista de Med- 
icina de Rosario, nos. 63-64, pp 35 1932 
Nuevos restos del hombre fésil. (Notainformativa). Physis, Revista 
Soc. Argentina Cien. Nat., vol. 10, pp. 175-181, figs.3. July 12, 1930. 
CuEstTon, Rapc.uirre, JR Annual report of the Zoological Society of Philadel- 
phia for the year ending February 29, 1932, pp. 55, figs 1932. 
Co.sert, Epwin H. The presence of tubulidentates in the middle Siwalik beds 
of northern India. Amer. Mus. Novitates no. 604, pp. 10, figs.8. March 
30, 1933 (New: Orycter pus browni, Orycteropus pilgrimi.) 
A new mustelid from the lower Siwalik beds of northern India. Amer. 
Mus. Novitates no. 605, pp. 3, fig. 1. March 30, 1933. (New: Mustela 


lydekkert.) 
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Coms1a, A. M. Der Blaufuchs. Pelztierzucht verb. mit Kleintierzucht, vol. 8, 
no. 4, pp. 61-65, fig. 1. April 20, 1932. 

Cowan, Ian McTaacoart. A new race of deer from eastern California. Proc. 
Biol. Soc. Washington, vol. 46, pp. 69-70. April 27, 1933. (New: Odo- 
coileus hemionus inyoensis. ) 

Crorx, Paut Maange pve LA. Los caballos espafioles antepasados de nuestros 
criollos. Anales Soc. Cientifica Argentina, Buenos Aires, ser. 4, vol. 114, 
pp. 201-205. 1932. 

CUNNINGHAM, J.T. Adaptive evolution, with special reference to metamorpho- 
sis and sex-limited characters. Proc. Linn. Soc. London, 142nd sess., pp. 
165-186. January, 1931. 

Daunne, F. Ein interessenter Vorfall aus der Sumpfbiberzucht. Der Deutsche 
Pelztierziichter, Jahrg. 1932, Miinchen, no. 1, p. 14. January 1, 1932. 


(Two cases of injury, one fatal, to @ nutria by formation of a tight ring 
of hair around the penis.) 

DaNnIzEL, J. Frank. Morphogenesis. Univ. Calif. Publ. Zool., vol. 36, no. 12, pp. 
299-324, figs. 2, pls. 29-32. 1932. 

Davis, Evi. First Canadian record of least brown bat. Canadian Field-Nat., 
vol. 45, no. 5, pp. 118-119. May, 1931. (Myotis subulatus leibii taken in 
Ontario.) 

Deinse, A. B. van. Het determineeren van de Nederlandsche Cetacea. Natu- 
urbistorisch Museum te Rotterdam, no. 1, pp. 11-22, figs. 1932 

DennuER, G. Echte Chinchilla und Wollmaus. Der Deutsche Pelztierziichter, 
Jahrgang 1931, Miinchen, no. 22, pp. 594-596, figs. November 15, 1931 

Die Eignung einzelner Schafrassen zur Karakul-Kreuzung. Pelztier- 
zucht verb. mit Kleintierzucht, vol. 8, no. 4, pp. 68-70, fig. 1. April 20, 
1932. 

Derscueip, J. M. Kenya. Laws and regulations issued during the years 1930 
1934. Revue Internationale de Législation pour la Protection de la 
Nature, Bruxelles, pp.9. 1932 

Congo Belge. Législation édictée durant les années 1930-1934. Revue 
Internationale de Législation pour la Protection de la Nature, Bruxelles, 
pp. 20. 1932. 

Dice, Lez R. Preparation of scientific specimens of mammals in the field. Univ 
Michigan Mus. Zool., Cire. 1, pp. 10,1 fig. 1932. 

Dietricu, W.O. Uber den Rixdorfer Horizont im Berliner Diluvium. Zeitschr. 
Deutsch. Geol. Ges., vol. 84, no. 4, pp. 193-221, figs. 5. 1932. 

Do.uman, Guy. New mammals from Dutch New Guinea. Proc. Zool. Soc. Lon- 
don, pt. 4, pp. 1082-1084. 1932. (New: Mallomys weylandi, M. argentata, 
Melomys mayeri, Dactylopsila megalura, Pseudochirus mayeri, Phascogal« 
brevicaudata. ) 

- Seasonal changes in colour of Anomalurus jackson Proc. Linn. Soc. 
London, 144th sess., pp. 68-71. June 6, 1932. 

Four-tusked elephants. Proc. Linn. Soc. London, 142nd sess., pp. 74- 
78. January, 1931. 

DotimaNn, J. G. Game Animals of the Empire. British Museum (Nat. Hist.), 

pp. 1-82, pls. 1-10. 1932. 
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DuncaN, WINIFRED. Australian “‘bears.’’ Slaughtered by man, the koalas make 
a last stand. Nature Magazine, vol. 20, no. 1, pp. 13-16, figs. 4. July, 
1932. (Phascolarctos.) 

Dunn, Lawrence H. An effective method for collecting ectoparasites from live 
animals and birds. Psyche, vol. 39, nos. 1-2, pp. 26-29. 1932 

Dymonp, J. R. The northern limit of the white-tailed deer in Ontario. Cana- 
dian Field Nat., vol. 44, no. 4, p 96 April, 1930 

furx, J. Uber die Berechtigung des Namens ‘‘Hundsigel’’ und “‘Schweinsigel’’. 
Allattani Kézlemények, vol. 29, pp. 78-83, figs. 3. 1932. (Hungarian 
text with German summary.) 

Einige Beitriige zur Kenntnis der ungarischen I]tisse und Nérze. Al- 
lattani Kéziemények, vol. 29, nos. 3-4, pp. 141-143. 1932. (New: Mustela 
lutreola hungarica; M. l. transsylvanica.) 

ENGELHART, Emit. Herbstranz bei Nerzen Der Deutsche Pelztierziichter, 
Jahrgang 1931, Miinchen, no. 22, p.601. November 15, 1931 

Festa, Enrico. II parco nazionale del Gran Paradiso, Torino, vol. 3, pp. 81-86 
figs. 1932. (Photographs of wild ibex, pp. 13-15, 84-85.) 

FLower, Masor Stantey 8. Notes on the recent mammals of Egypt, with a list 
of the species recorded from that Kingdom Proc. Zool. Soe London, 
1932, pt. 2, pp. 369-450. July, 1932. (Lists 95 forms.) 

Fortuyn, A. B. DrooGLEEver. Mus musculus and Mus wagneri compared. 
[. The number of tailrings II. The body weight. Genetics, Brooklyn, 
vol. 16, no. 2, pp. 160-174, fig. 1 March, 1931 

FRECHKOP, SERGI Notes sur les Mammiféres. X. Contribution A la:classifica- 
tion des écureuils africains Bull. Mus. Roy. d’Hist Nat selgique, vol. 
8, no. 19, pp. 1-13, figs. 1-3. July, 1932 

Notes sur les mammiféres. XI. Un grand rat del’tle Waigeu (Nouvelle 
Guinée). Uromys waigeuensis sp. n. Bull. Mus. Roy. d’Hist. Nat 
Belgique, vol. 8, no. 28, pp. 11, figs. 2. November, 1932. (New: Uromys 
waigeuensi A list of the Muridae of New Guinea 

Frick, Curtps. New remains of trilophodont-tetrabelodont mastodons. Bull. 
Amer. Mus. Nat. Hist., vol. 59, art. 9, pp. 505-652, figs. 38 March 2, 1933. 
(New: Rhynchotherium edensis; Blickotherium, B. blicki, Aybelodon, 
A hondurensis, Serridentinus pojoaquensis, Trilophodon cruziensis, 
Ocalientinus, O. ojocaliensis, Trobelodon, T. taoensis, Tatabelodon, T. rio- 
grandensis, (?) Amebelodon joraki, Serbelodon, S. barbourensis, Tatabelo- 
don qgregorit, (?) Tr lophodon barston q VUastodon raki, Mastodon america- 
nus alaskensis. These names are unavailable under amended art. 25, 
Internat. Zool. Code: Prochenia edensis, Pliauchenia merriami, Serri- 
dentinus filholi, Hipparion sanfondensis, Paraplatybelodon, Pliohippus 
osborni, P. edensis, Prosthenops edensis, H ypolagus edensis, Hyaenarctus 
gregorii, Plionarctus edensis.) 

Frick, Hans. Zur Frage der Nutriaranz und ihrer Wiederkehr. Der Deutsche 
Pelztierziichter, Jahrgang 1391, Miinchen, no. 19, pp. 520-521, fig. Oc- 
tober 1, 1931. 

GitL, Tom. Jungle orphan. Nature Magazine, vol. 19, no. 1, pp. 11-15, figs. 5. 
January, 1932. (Jaguar kitten.) 
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GotpmaNn, E. A. Five new rodents from Arizona and New Mexico. Proc. Biol 
Soc. Washington, vol. 46, pp. 71-78. April 27, 1933. (New: Sciurus 
chiricahuae, Thomomys ful us phasma, 7. j. 8 ibsimilis, T. f. mut wbilis, 
T’. f. emotus.) 

Gray, R. W. Breeding places of the saddle or harp seal. The Naturalist, Lon- 
don, no. 905, pp. 183-186. June, 1932 

GREEN, Morris M. Notes on some small Canadian rodents. Canadian Field- 
Nat., vol. 44, no. 3, p. 69. March, 1930 

GriFFEN, Eunrnecoc. Beobachtungen wihrend der Biberranz. Der Deutsche 
Pelztierziichter, Jahrgang 1931, Miinchen, no. 10, pp. 271-272, fig. May 
15, 1931 

Gromova, Vera. Uber den Typus des Bison priscus Bojanus. Zool. Anzeiger, 
vol. 99, nos. 7-8, pp. 207-221, figs.5. July 15, 1932 

Hau, E. R.S Groundhog active in winter Canadian Field-Nat., vol. 44, no 
8, p. 198. November, 1930 

Hau, E. Raymonp, and Rosert T. Orr. A new race of pocket gopher found in 
Oregon and Washington Proc. Biol. Soc. Washington, vol. 46, pp. 41-43 
March 24, 1933. (New: Thomomys quadratus wallowa 

Hami.ton, W. J., Jr. A source of study material for the country mammalogist 


Science, n. s., vol. 76, no. 1959, p. 55 July 15, 1932 
Hamuett, G. W. D The reproductive cycle in the armadillo Zeitschr. fiir 
wissenschaft. Zool., Abt. A, vol. 141, no. 1, pp. 143-157, 1 pl 1932 
HARRISON, RoGer W Market for marine animal oils in the United States In- 
vestigational Report no. 7, Bureau of Fisheries, U. 8. Dept. Commerce: 
pp. 78, figs. 17. 1932 
( 


HarTMAN, Cart G., and O. L. TINKLEPAUGH. Weitere Beobachtungen itiber di 


Geburt beim Affen Macacus rhesus rchiv fiir Gynikologie, Berlin, 
vol. 149, no. 1, pp. 21-37, figs. 3. 1932 

Havussen, H. O. von. Zur Kenntnis der Tonsilla palatina des Orang-Utan 
Morphol. Jahrb., vol. 69, pp. 98-109, 6 figs. 1932 

Heck, Lupwiae. Halbaffenbastarde. Zool. Garten, Leipzig, n.F., vol. 1, no 
7-9, p. 332. February, 1929. (Hybrids between captive Lemur rufifron 
and L. macaco, and between L. rufifrons and L. mongoz 

Heck, Lurz. Ueber die Einbiirgerung des Muffelwildes in Deutschland. Sit 
ber. Gesell. Naturf. Freunde zu Berlin, Jahrgang 1931, nos. 10-12, pp 
257-261, pls. 1-6. 1932 

Hepicer, H. Einige Notizen tiber das Gefangenleben eines Hamster: Zoo 
Garten, Leipzig, n.F., vol. 5, nos. 1-3, pp 40-45, figs. 5 June, 1932 

HeipeacGer, Epvarp. Uber den Rutenknochen einiger Pelztier¢ Der Deutsch 
Pelztierziichter, Jahrgang 1931, Miinchen, 1 16, pp. 444-445, fig. Au 
gust 15, 1931 

Heisinea, H Uber einen Indarctos-Schidel aus dem Pontien der Insel Samos 


Abhandl Schweizerischen Palaeogeol. Gesell., vol. 52, pp 18, pl a 
1932 
Hevurn, W.C. van. Sawah-ratten-bestrijding in Bergterrein. Bull. Inst. Plan- 


tenz. van Algem. Proefstat. v. d. Landbouw (Dept. Landbouw, Nijver- 


heid en Handel), Batavia, vol. 23, pp. 1-30, pls. 9. 1931. (Combating 


Javanese ricefield rats in mountainous regions 
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Hitz, W. C. O., and W. W. A. Puiiurps. A new race of slender loris from the 
Highlands of Ceylon Ceylon Journ. Sci., Sect. B, Zool. & Geol., Spolia 
Zeylanica, vol. 17, pt. 2, pp. 109-122, pls. 25-26. November 3, 1932. 
(New: Loris tardi jradus grand 

Hinton, Martin A.C. Biological principles in the control of destructive animals. 
Proc. Linn. Soc. London, Session 144, 1931-32, Pt. IV, pp. 111-126. June 
6, 1932 


Hirano, Hayasunt. Blood groups in Philippine monkey Philippine Journ 
Sci., vol. 47, no. 4, pp. 449-462. 1932 
Hostey, C. W Wild life and disease. Journ. Soc. Preservation Fauna Empire, 


Hertford, n.s., pt. xvi, pp. 16-28. 1932 

Hope, Cuirrorp E Hoary bat at Toronto in summer Canadian Field-Nat., 
vol. 45, no. 6, p. 147, fig. 1. September, 1931 

HrpuitKa, ALES. The coming of man from Asia in the light of recent discoveries 
Proc. Amer. Philos. Soc., vol. 71, no. 6, pp. 393-402. map. 1932 

Hunter, R. H Abdominal pregnancy inacat. Journ. Anat., vol. 66, pp. 261 
263, lfig. 1932 

HvuntTINGTON, ELtswortH. Matamek conference on biological cycles. Matamek 
Factory, Canadian Labrador, pp. 32 1932 

Hurst, E. Weston, and J. L. PAWAN A further account of the Trinidad out- 

" 


break of acute rabic myelitis: Histology of the experimental disease 
Journ. Pathology and Bacteriology, vol. 35, pp. 301-321, pls. 31-37. 1932 


(Inoculation of brains of bats caught flying in daytime has been fruitless, 


but these were diurnal fruit-eating Artibeus planirostris trinitatis. Being 


itten by vampire bat is not an uncommon event in Trinidad.) 


INUKAI, 7 Observations on the hibernation lair of the Yezo brown bear. Trans. 
Sapporo Nat. Hist. Soc., vol. 12, pts. 2-3, pp. 175-179, figs. 5. 1932 
Jackson, Hartiey H. 7 he polar bear, nomad of the ice fields. Home Geo- 

graphic Monthly, vol. 2, no. 1, pp. 19-24, figs.8. July, 1932 


Five new shrews of the genus Cryptotis from Mexico and Guatemala 


Proc. Biol. Soc. Washington, vol. 46, pp. 79-82. April 27, 1933. (New 
Cryptotis pergracilis pueblensis, C. p. nayaritensis, C. guerrerensis, C 

Jaco! 4. Kraniometrische Untersuchung und stammesgeschichtliche Ablei- 
tung der Rehe (Capreolus H. Smith Jenaische Zeitschr. f. Naturwiss., 
vol. 67, pp. 326-345, figs. 2. 1932 

Keiru, Artuur. The history of the human foot and its bearing on orthopaedic 
practice. Journ. Bone and Joint Surgery, Boston, vol. 11, no. 1, pp. 10 
32, figs. 12. January, 1929 

Kirner, P. Kot- und Haarfressen beim Sumpfbiber. Der Deutsche Pelztier- 


ichter, Jahrgang 1931, Miinchen, no. 6, pp. 153-154, fig. March 15, 1931 


Einiges itiber die Lage der Hoden und die Darminvagination beim 


or 


Sumpfbiber. Der Deutsche Pelztierziichter, Jahrgang 1931, Miinchen, 
no. 8, pp. 216-217. April 15, 1931 

—- Ein praktischer Beitrag zum Kapitel Fuchskreuzungen. Der Deutsche 
Pelztierziichter, Jahrg. 1932, Miinchen, no. 1, pp. 10-12, fig. January 1, 
1932. (Hybrids between European red { ind American silver fox @ 
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Kocu, Water. Uber Wachstums- und Altersveriinderungen am Skelett des 
Wisents Jeitriige zur Natur- und Kulturgeschichte Lithauens und 
angrenzender Gebiete. Abhandl. math.-naturw. Abt. Bayer. Akad. 
Wiss., Suppl. Bd. 15 Abhandl., Miinchen, pp. 553-678, figs. 44, pls. 3 
1932 

Ein neuer Schimpanse. Zool. Garten, Leipzig, n.F., vol. 5, nos. 4-6, 


pp. 98-106, figs. 1 August, 1932. (New: Anthropopithecus hecki.) 
KuMMERLOWE, H Uber das fetale Wachstum des Gorillas. Zool. Garten, 
Leipzig, n.F., vol. 5, nos. 1-3, p. 57. June, 1932 
LANDSTEINER, K., and Puitie Levine. Immunization of chimpanzees with 


human blood. Journ. Immunol., vol. 22, no. 6, pp. 397-400. 1932 
LANDON, Monroe. Elk remains in Norfolk County. Canadian Field-Nat., vol. 
45, no.2,p.40. February, 1931 


LANGwortTnhy, O. R A description of the central nervous system of the porpoise 


(Tursiops truncatus Journ. Comp. Neurol., vol. 54, pp. 437-500, 8 figs. 
and 7 pls. 1932 
LAWRENCE, Epwarp. Paradoxes and puzzles about man’s hair. The Hair- 


dressers’ Weekly Journ., vol. 51, no. 2622, pp. 2662-2663, figs. 5-6. July 
23, 1932 
Loser, Franz. Geburtsvorgang bei Silberfuchsfihen. Der Deutsche Pelztier- 
*, Jahrgang 1931, Miinchen, no. 14, pp. 383-386, figs. July 15, 1931 





Jeobachtungen aus der Silberfuchs-Ranzzeit 1931 Der Deutsche 


7 


Pelztierziichter, Jahrgang 1931, Miinchen, no. 10, pp. 269-270, fig. May 
15, 1931 
LONNBERG, Ernar. Na&agra antechningar om buskméss, Sicista, som hillits 
levande i Riksmuseet Fauna och Flora, vol. 4, pp. 149-152. 1930 
Lorin-Epstein, M. J. Evolution und Bedeutung des Wurmfortsatzes und der 
Valvula ileocdecalis im Zusammenhang mit der Aufrichtung des Rumpfes 


Zeitschr. f. Anat. u. Entwickl. gesch., vol. 97, pp. 68-144, 40 figs. 1932 
MacKenziz, D. W., Jr. The mechanism of the lemurine foot. Trans. Roy. 8 


Canada, sec. 5, Biol. Sci., vol. 25, pp. 45-57, figs. 7 1931 

MacNamara, Cuartes. The unnatural history of the beaver. Canadian Field- 
Nat., vol. 45, no. 1, pp. 1-7. January, 1931 

MarcuHanbD, H. Faune préhistorique de la grotte du Chenoua. Bull. Soc. Hist. 
Nat. Afrique du Nord, vol. 23, no. 3, pp. 73-75. March, 1932 

MarsHALL, A. J. Some furred natives of our coastal region. Australian Mus 
Mag., vol. 4, no. 8, pp. 273-278, figs. October 16, 1931 (Australian 
mammals ) 

Maser, Orro. Fragen der praktischen Nutriazucht. Der Deutsche Pelztier- 
zichter, Jahrg. 1932, Miinchen, no. 13, pp. 303-306. July 1, 1932. (Pho- 
tograph of 9 suckling eleven young.) 

Matruew, W. D. A review of the rhinoceroses with a description of Aphelops 
material from the Pliocene of Texas. Univ. Calif. Publ., Bull. Dept 
Geol. Sci., vol. 20, no. 12, pp. 411 480, pls 61-79, figs. 12 February 26, 
1932 

A skeleton of Merycoidodon gracilis and its adaptive significance 
Univ. Calif. Publ., Bull. Dept. Geol. Sci., vol. 22, no. 2, pp. 13-30, pls. 2-3. 
July 12, 1932 
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Matruew, W.D. New fossil mammals from the Snake Creek quarries. Amer. 
Mus. Novitates no. 540, pp. 8, figs. 7. June 16, 1932. (New: Sthenictis 
bellus, Cynarctus mustelinus, Mesmathyus validus, Gaillardia, G. thomsoni.) 

MAryAs, J., and M.Szas6. Das nihere Verwandtschaftsverhaltnis zwischen dem 
Menschen und den Anthropoiden auf Grund mikroosteologischer Unter- 
suchungen auch mit Riicksicht auf die feinere Knochenstruktur der 
Carnivoren und Ungulaten. Zeitschr. f. Anat. u. Entwickl. gesch., 
vol. 97, pp. 169-209, 5 figs., 17 pls. 1932. 

MEINERTZ, T. Die Hautmuskulatur der Siugetiere. Untersuchungen itiber die 
Hautmuskulatur der Siugetiere mit besonderer Rucksicht auf das ober- 
flichliche Facialisgebiet. I. Cavia cobaya. Morphol. Jahrb., vol. 69, pp. 
110-220, 41 figs. 1932 

Mertz, Orro. Weitere Erfahrungen in der heurigen Nerzranz. Der Deutsche 
Pelztierziichter, Jahrgang 1931, Miinchen, no. 11, pp. 303-304. June 1, 
1931. 

Meserve, F. G., and Erwin H. Barsovur. Association of an arrow point with 
Bison occidentalis in Nebraska. Nebraska State Mus., Bull. 27, vol 
1, pp. 239-242. February, 1932. 

MippuetTon, A. D. The grey squirrel. The introduction and spread of the 
American grey squirrel in the British Isles, its habits, food and relations 
with the native fauna ofthe country. Sidgwick & Jackson, Ltd., London, 
pp. VIII + 107,8pls. 1931 

— Syphilis as a disease of wild rabbits and hares. Journ. Anim. Ecology, 
vol. 1, no. 1. pp. 84-85. May, 1932 

MILuER, Gerrit S., Jr. Collecting in the caves and kitchenmiddens of Jamaica 
Explorations and Field-Work of the Smithsonian Institution in 1931, 
Washington, pp. 65-72, figs. 60-71 April 22, 1932 

Mitroy, A. J. W. Game preservation in Assam. Journ. Soc. Preservation 
Fauna Empire, Hertford, n.s., pt. xvi, pp. 28-40. 1932. (Comments 
on game, including Elephas maximus, Rhinoceros unicornis, R. sondaicus, 
R javanicus, Bos bubalus, and B. gaurus 

Monr, E. Delphinus delphis an der niederlindischen Kiiste Zool. Garten, 

». 59. June, 1932. 


wzuchten des ehemaligen Hamburger Zoo 


Leipzig, n.F., vol. 5, nos. 1-3, | 

~———— Materialien iiber die Hirscl 
Zool. Garten, Leipzig, n.F., vol. 5, nos. 1-3, pp. 3-15, figs. 1-4. June, 
1932. 

Moore, Ernst, D. Elephant graveyards. Reader’s Digest, vol. 20, no. 120, pp 
76-78. April, 1932. (Condensed from Asia, October, 1931.) 

MORALES, E. Nota sobre el ‘‘Pseudorea crassidens,’’ cetAceo nuevo para la fauna 
Ibérica. Bol. Soc. Espafiola Hist. Nat., Madrid, vol. 32, pp. 155-157, fig. 
2. 1982. 

Mvutuer, P. Ratschlige fiir Silberdachsziichter. Der Deutsche Pelztierziichter, 
Jahrgang 1931, Miinchen, no. 8, pp. 209-213, figs. April 15, 1931. 
M@.uuerriep, Feperico K.G. Primer hallazgo de un sirenido fosil en la Repub- 

lica Mexicana. Anal. Inst. Biol. Mexico, vol. 3, no. 1, pp. 71-73, figs. 2. 
1932. (First report of a fossil sirenian in Mexico.) 
Morr, Ericu. Ein Fall von Afterbrunst beim Frettchen (Putorius furo L.). 
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Der Deutsche Pelztierziichter, Jahrg. 1932, Miinchen, no. 13, p. 314. July 
1, 1932. 

Neppht, M. E. Strukturverschiedenheiten in den Diaphysen der karpalen und 
tarsalen knochen bei zwei Flugtieren (Pteropus neohibernicus Pet. und 
der Ardea cinerea L). Zeitschr. f. Anat. u. Entwickl. gesch., vol. 97, pp. 
210-250, 2 figs. and6 pls. 1932 

NevvI.ie, H. La classification des gorilles. L’Anthropologie, Paris, vol. 42, 
nos. 3-4, pp. 330-337, map. 1932. 

— Recherches comparatives sur la dentition des Cétodontes. Etude de 
morphologie et d’éthologie. Annales Sci. Nat. Zool., ser. 10, vol. 15, 
pp. 186-361, pls. 1-16, figs. 1-62. 1932. 

Nicou, T. The uterus of Cavia after intravitam staining with trypan blue. Journ 
Anat., vol. 66, pp. 181-188, figs. 6. 1932. 

OprENHEIMER, W. Die Zunge des Orang-Utan. Morphol. Jahrb., vol. 69, pp. 
62-97, figs. 19. 1932. 

Ossporn, Henry Farrrieip. The nine principles of evolution revealed by pal- 
eontology. The American Naturalist, vol. 66, no. 702, pp. 52-60. Jan- 
uary-February, 1932 

Partix, C.R. Nutria. American Fur Breeder, vol. 5, no. 1, p. 22. July, 1932 
(Period of gestation varies from 120 to 130 days.) 

—-— More fisher facts. American Fur Breeder, vol. 5, no. 1, pp. 4, 6-7 
July, 1932. (Period of gestation 340 to 360 days.) 

Pearson, J. A note on Pseudorca crassidens, the false killer whale. Spoilia 
Zeylanica, vol. 16, pt. 2, pp. 199-203, pls. 3. August 8, 1931. (School of 
167 false killer whales stranded on the Island of Velanai, Ceylon.) 

Peters, Nicotaus. Einige bemerkenswerte Fille natiirlicher Mumifikation bei 
Siiugetieren. Zool. Garten, Leipzig, n.F., vol. 5, nos. 1-3, pp. 15-33, figs 
1-12. June, 1932 

Puituirps, W. W. A. The food of the Ceylon slender loris (Loris tardigradus) in 
captivity. Spolia Zeylanica, vol. 16, pt. 2, pp. 205-208, pl.1. August 8, 
1931 

——— Additions to the fauna of Ceylon. No.3. A new pigmy shrew from 
the mountains of Central Ceylon. Ceylon Journ. Sci., Sect. B., Zool. & 
Geol. Spolia Zeylanica, vol. 17, pt. 2, pp. 123-126, fig. 1, pl. 27. Novem- 
ber 3, 1932. (New: Suncus fellowes-gordont.) 

Pickarp, JAMES N. and F. A. E.Crew. The scientific aspects of rabbit breeding 
Watmoughs Ltd.; Idle, Bradford, and London, pp. 122, pl. 12. 1931. 

Pocock, R. I. Exhibition of skin of young cheetah (Acinonyz jubatus) from 
northern Rhodesia. Proc. Zool. Soc. London, pt. 3, pp. 814-816, fig. 1932 

— The Persian panther (P. pardus sazicolor) in Baluchistan. Journ 

Jombay Nat. Hist. Soc., vol. 35, no. 44, p. 886. July 15, 1932. 

Poute, Hermann. Die Siiugetiere des arktischen Gebietes. Fauna Arctica, 
Jena, vol. 6, no. 2, pp. 69-80. March 15, 1932 (Lists 63 forms of 
mammals. ) 


Pontier, G. A propos de la dentition du mammouth a |’époque magdalénienne 
Bull. Soc. Préhist. Frangaise, vol. 27, no. 3, pp. 179-183, fig. 1. 1930. 

Pooxtz, Eagnu L. A survey of the mammals of Berks County, Pennsylvania. 
Reading Public Musuem and Art Galley, Bull. 13, pp. 74, figs. 1932. 
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Prevtyt, H. Uber die Tragzeitverhiltnisse beim Vielfrass (Gulo Linné). Zool. 
Anzeiger, vol. 97, nos. 5-6, pp. 113-123. January 1, 1932. (Prolonged 
gestation period; double rutting season May-June and January). 
Uber die Herkunft des deutschen Namens “Vielfrass”’ fiir die Angehér- 
igen der Mardergattung Gulo Storr. Zool. G irten, Leipzig, n.F 
nos. 1-3, pp. 48-54. June. 1932 


U er die Tragzeitverhaltniss. der Stinkmarder (Mustela Linné). Der 


, vol, 5, 


Deutsche Pelztierziichter, Jahrgang 1931, Miinchen, no. 11, pp. 293-298, 
figs. June1,1931. (It is not easy to produce hybrids between ferret and 
polecat unless the polec its have been raised by ferret foster mothers in 
company with young ferrets [p. 295 
PREIMEL, Kurt. Der Gorilla “Toto” im F; inkfurter Zoo. Zool. Garten. Leip- 
zig, n.F., vol. 5, nos. 1-3. pp. 58-59 June, 1932 
Zu wieviel Fihen kann ein Nerzriide Verv endung finden? Der Deut- 
sche Pelztierziichter, Jahrgang 1931, Miinchen. no. 9 38 


in : 2p January 15, 


1931 
RAMANUJ oF Suravusa Do wild dogs hunt and kill bv night. Journ. Bombay 
Nat. Hist. Soc., vol. 35, no. 3. p. 673 February 15, 1932 
Black four-horned intelope Journ. Bombay Nat. Hist. Soc.. vol 35, 
no. 3, p. 674. February 15, 1932 


Ransom, Wesster H Autumn re ord for marmot in Western Montana Mur- 


relet 1. 13, no. 2. p. 56 March 2. 1922 
Ratcuirre, | NCI Notes on the lit ts (Pteropus sp.) of Australia Journ, 


m. Lcology, vol. 1, no. 1, pp. 32-57, pls. 1-4 May, 1932 
Raven, H.C. Meshie—the child of a himpanzee. Natural History, vol 32, 


no. 2, pp. 158-166, figs. 16. March-April. 1932 

Reape, L. L. R gue elephants in the Khasi Hill Journ. Bombay Nat. Hist. 
S , Vol. 35, no. 3, p. 674 February 15, 1932 

RepiInGTon, P.G. Federal game conser ution work. Parks and Recreation. vo] 


15, no. 10, pp. 659-662, figs June, 1932 


= J 


REINSFELD, R. Die Mechanik des Kni gelenkes vom Rinde. Zeitschr. f. Anat 
u. Entwickl. gesch., vol. 97. pp. 487-508, 7 figs. 1932 

Rope, M.P. C mparison entre le pelage du Félidé trouvé par M. G. Babault dans 

| regi nd Kivu (Congo belge " avec les pelages des Chats dorés d’ Afri- 

que et d’Asie, étude des poils. Bull. Mus. Nat. Hist Nat. Paris, ser. 2, 


ol. 4, no. 2, pp. 159-161 February, 1932 

Roeper, Ur Notizen iiber den Elefanten des Addo-Busches Zool. Garten 
Leipzig, n.F., vol. 5, nos. 1 3, pp. 59-60 June, 1932 10 elephants on 
reserve of Addo Bush, Cape Province 


Rours, Hans Drerricu Verfiirbung triichtiger Iltisfihen. Der Deutsch Pelz- 
tierziichter, Jahrgang 1931, Miinchen, no. 13. p. 362, fig. July 1, 1931. 

Rosse., Juuio Polygame oder Paarzucht? Der Deutsche Pelztierziichter, 
Jahrgang 1931, Miinchen. no 15, pp 420-421. fig August 1, 1931 

RitmMier, Hans. Uber die Schwimmratten (Hyrodmvinae) Zugleich Besch- 
reibung einer neuen Leptomys Thos., L. Ernstmavri sp. n. aus Neu- 
Guinea. Das Aquarium, pp. 131-135, fies. 4 August, 1932. (New: 
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RuppMann, Emit. Von der Nerzranz. Der Deutsche Pelztierziichter, Jahrgang 
1931, Miinchen, no. 7, p.180. April 1, 1931 
Rusconi, Cartos. Nuevos restos de Brachynasua meranii C. Amegh. y Kragl. 
Revista Soc. Amigos de la Arqueologia, Montevideo, vol. 5, pp. 7, fig. 1. 
1931. 
Rusu, W. M. The elk situation in Montana. Montana State Fish and Game 
Dept., Bien. Rept. 1931-1932, p. 7. 
— Northern Yellowstone elk study. Montana Fish and Game Comm., 
pp 131, figs ,map. 1933 
RussE.i, Cart Parcuer. Seasonal migration of mule deer. Ecological Mono- 
graphs, no. 2, pp 1-46, figs. 5 January, 1932 
Rurrer, R. J. Winter rambling of a woodchuck. Canadian Field-Nat., vol. 44, 
no. 9, p. 213 December, 1930 
Ruvp, Jonan T. On the biology of southern Euphausiidae. Hvalridets Skrif- 
ter. Scientific results of marine biological research, Oslo, no. 2, pp. 105, 
figs. 37. 1932. (Contains an account of plankton conditions on the 
southern whaling grounds 


Sansom, G.S. Notes on some early blastocysts of the South American bat Molos- 
sus Proc. Zool. Soc. London, 1932, pt l, pp. 113-118, pis. 2 March, 


1932 

Saunpers, WiLit1AM E, Notes on the mammals of Ontario. Trans. Roy. Cana- 
dian Institute, vol. 18, pt. 2, no. 40, pp. 271-309. July, 1932 

Scuerrer, THeo.H. Weasels and snakes in gopher burrows. Murrelet, vol. 13, 
no. 2, pp. 54-55. May 30, 1932 

ScHLaAIkJER, Ertcu M. The osteology of Mesohippus barbouri. Bull. Mus 


Comp. Zool., vol. 72, no. 11, pp. 393-410, pls. 1-5. June, 1932 

Scurersper, Ericu. Sumpfbiber als Flussmuschelfresser. Der Deutsche Pelz- 
tierziichter, Jahrgang 1931, Miinchen, no. 24, pp. 656-657. December 15, 
1931 

_ Die Bauchorgane der Primaten. 2. Mitteilung zu: Bauchraum und 
Bauchungeweide der Primaten. Morphol. Jahrb., vol. 69, pp. 221-315, 
figs. 46. 1932 

ScuvuBart, Orro. Die Seehunde der Ostsee und ihr Fang. Zool. Garten, Leipzig 
n.F., vol. 1, nos. 7-9, pp. 313-324. February, 1929 

Scuuster, Lupwie. Wie Stillt der Elefant wihrend der Trockenzeit in den Step- 
pengebieten sein Wasserbediirfnis? Zool. Garten, Liepzig, n.F., vol. 1, 
nos. 7-9, pp. 302-304. February, 1929 

Scuwarz, Ernst. Der Biirenmaki (Arctocebus calabarensis calabarensis Smith 
in Gefangenschaft. Zool. Garten, Leipzig, n. F. vol. 5, nos. 1-3, pp. 1-3, 
figs. 3. June, 1932 

Scott, Witit1am B. Pt. 3. Nature and origin of the Santa Cruz fauna. With 
additional notes on the Enatelonychia and Astrapotheria. Reports 
Princeton Univ. Exped. Patagonia, 1896-1898, vol. 7, pp. 193-238, ple 
A-K 1932 

SuHeak, W. Henry. Kangaroos and their young. Natural History, vol. 32, no 
1, pp. 98-100, figs.2. January-February, 1932 

SHILLAKER, F. N. The muskrat Rod and Gun and Canadian Silver Fox News, 
vol. 34, no. 2, p.42. July, 1932 


















RECENT LITERATURE 2% 


SrmonetTta, B. Origine e Sviluppo del Nervo Terminale nei Mammiferi; sua 
Funzione e suoi Rapporticon]’Organo diJacobson. Zeitschr. f. Anat. u. 
Entwickl. gesch, vol. 97, pp. 425-463, figs. 13. 1932. 

Stmpson, GEORGE GAYLORD hildren of Patagonia. Playmates of the field 


and camp on desert wastes Natural History, vol. 32. no. 2. pp. 135 147, 





figs. 15. March-April, 1932. (Popular account of some Patagonia mam- 





mal 
The supposed occurrences of Mesozoic mammals in South America 
Amer. Mus. Novitates no. 530, pp. 9, fig. 1. May 28, 1932. 
The most ancient evidences of disease among South American mam- 
mal Amer. Mus. Novit 543, pp. 4, figs.3. June 20, 1932 
Srnciair, RoNatt Do lions still exist in Persia? Jour Bombay Nat. Hist 
Soc. vol. 35, no. 3, p. 671 February 15, 1932 
Smitu, G. Enni Breeding foxes imer. Fur Breeder, vol. 4, no. 8, pp. 4-6. 
February, 1932 
Sc H.J.V. OnCr n and Suncus murina Linnaeus. Med- 
edeelinger lksgezondheit in Ned.-Indie, pt. 22, 








Fou dSoemba. Natuurkundig Tijdschrift 
voor Neder! i vol. 92, 1 2, pp. 334-340. 1932. 
New: Rat val : hippelanl enschi, Muntiacus munt- 
nggolani, Macaca 
Six new Indo-Malayan rats. Natuurhistorisch Maandblad, Jahrg. 21, 
ne 12, pp 157-160 December 30. 1932 New Rattus mazi, Rattus 
t anurus, Ratt taerae,. Ratt ndar Rattu tiius santalum, Rattus 
Soxo.Lorr, Demetrio, and E. CaBaLuero. Una 1 a especie de Trematodo 
Parasito del intestino del Manati Anal. Inst. Biol. Univ. Nac. Mexico, 
vol. 3, no. 2, pp. 163-167, figs. 5 June, 1932 
SowerBy, ARTHUR DEC. The fauna of the Shanghai area. China Journ., vol 
16, no. 5, pp. 275-287, figs. May, 1932 
Srespins,H.E. Mice that waltz. Nature Magazine, vol. 19, no. 4, pp. 237-238, 
figs.2. April, 1932 
Sreutin, H. G Une mandibule de Giraffidé de Tokoum (Perse). Eclogae Geo- 
logicae Helvetiae, Basel, vol. 24, no. 2, pp. 275-279, figs. 3. 1931 (Ach- 
liar asp.) 
Strives, C. W., and SAMUEL F. STANLEY Key-catalogue of parasites reported for 


Insectivora (moles, shrews, etc.) with their possible public health import- 
ance. Nat. Inst. Health Bull. 159, pp. I-IV, 791-911. June, 1932 

Stirton, R.A. Correlation of the Fish Lake Valley and Cedar Mountain beds in 

the Esmeralda formation of Nevada. Science, n.s., vol. 76, no. 1959, pp. 

60-61. July 15, 1932 

An association of horn-cores and upper molars of the antelope Spheno- 

phalos nevadanus from the Lower Pliocene of Nevada Amer. Journ. Sci. 
(5), vol. 24, no. 139, pp. 46-51, figs.3. July, 1932 

Srock, Cuester. A miacid from the Sespe Upper Eocene, California. Proc. 
Nat. Acad. Sci., vol. 19, pp. 481-486, pl. 1. 1933 (New: Simidectes, 
Pleurocyon (Simidectes) merriami; Sespecyon Simidectes on explanation 


of plate 
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Sumner, F. B. Genetic, distributional, and evolutionary studies of the sub- 
species of de er mit e | Peromyscus) Bibliograpl 1a Ge netica, The Hague 
vol. 9, pp. 1-106, figs. 24. 1932 
SurBER, THADDEt The mammals of Minnesota (With a chapter on the van- 
ished mammals of Minnesota, by Thon S. Roberts Bulletin Minne- 
sota Dept. Conservation, Div. Game and Fish, St. Paul, pp. 84, figs 
1932 
SUSTMANN Anormale Triichtigkeit bei Kaninche Der Deutsche Pelztier- 
ziichter, igang 1931, Miinchen, r 4 pp. 664-665, figs Decembe 
15, 1931 
Surron, Georce M. The exploration of Southampton Island, Hudson B 
Mem. Carnegie Mus., vol. 12, pt. 1, pp. 75, pl March 28, 1932 
Surt , Geo. M nd W. J. Hamittron, Jr er ] South pt I 
land. Mem. Carnegie Mu 12, pt. 2, s l, pp. 9-111, pls. 6-10 
August 4, 1932 
Sv , ARTH An bino Colu groun juirrel taken ne Pulls 
Washing Murrel 13,no.2,p.55. May 19, 1932 
A¢ 1 e | hist tud ) t genus P 
Un of Michi Mus. Zool., Mi Pub 24, pp. 5-39. July 8, 1932 
and Ruts D. Svin1 I lea é t W 1in 
Murrelet, v l l, p. 24 Janu 19 
SvinI Rutnu D The « gi distribution th | 
the Uinta Mount E gical Mor l, pp. 47-81 
fig 7 Januar 1932 
Tate, G. H. H. The tax mi ist the ger R d Wate 
Cricetid Amer. Mus. Nov t 529, | iM 8. 19 
The t non history of the Sout Ar l tid gen Eur 
eon subgenera Euneomys and G mys), Auliscomys, Chele 
eus, Chinchillul Phyllotis, Paral , G Eligomodonti nd 
He speromy Amer. Mus. Novitates1 541 | June 16, 193 
Life zone Mount Roraim Eeolog\ 3, pp. 235-257, 
figs. 12 Jul 1932 
TEILHARD DE CHARDIN, P. Le “‘Sinanthropus’”’ de Péking it tuel d 
connaissances sur le fossile et son gisement Antl rie 411 
1-2, pp. 1-11, figs.3. 1931 
TINKLEPAUGH, O. L., and C. G. HARTMAN Bel i ind maternal car t 
newborn monkey (Macaca iialtl VW Rhe Journ Cenetl 
Psych., vol. 40, no. 2, pp. 257-286, pls. 1 Jur 1932 
Toxupa, M. A list of the specimens of Muridae from northern Japan kept in th 
University Museum of Natural History in Sapp: vith a description of 


anew subspecies. Trans 
211, figs. 2 1932 New 


C.H 
1941, p. 288 
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JOHANNEI Die Bisamratt Leber eise, Gang ihrer Ausbreitung in 
ror virtschaftliceh Bedeut z und Bekiimpfung, pp. 137, pls. 46, 2 
l.. maps C. Heinrich. Dresden. 1930 
J nd J. PENT! l leur iltiple de Pr Bull. Soe 
a= 1 FR nn 2h 0.fig.1. 1931 
oe 2 izenie i | koni kurhanu koli 
Wilr r ist char Roezniki Nauk Rolnicz 
Le&1 I Ag t ‘ 1. 27, 1 2, pp. 263-288 
19 Orig d the burial hill near Wilno, a 
4 +] 1] 
( rl re ¢ tre r igen W ] } ler Bruns- 
he nge S l N Der Deut Pelztierziich- 
t J ng 1931, Miir 19 518, figs. O ber 1, 1931 
WoT 1N_L. Hor } ] the opos ) n- 
J n. Neu p. 277-356, figs. 41 1932 
H. I De P tl tum- N B General 1@ 
‘ 47 - 7 ‘ 
\ B r (A Raff ( ten, Leip- 
; \ { ‘ Har 
( It ie I 790-795 l 
) 5 ( z Int Zool., Pa 930 
70) 7 i 
ler N I ! \ Z t n 
796-79§ ] At lel [ Cong ter- 
' 10 ac 10 
4 \ ( p ec \ft+e | , récion 
\ Z 16. 1 1-2. pp. 545-549. ni. 1 
I \\ Hyd Nature Magazine 1 19 4 
25 ¢ April. 19 . 
Elephant the s¢ N M 19, 7 173-17 
f 
7 I 1 B t ‘ die & Ant- 
} ‘ lig ¢ g ri des 
Si Pelzt ic] J rang 1931, Miinchen 
e. N 129, no, 3247, pp. 130 
] 
e, I 129, 1 3266, p. 828, fig. June 
1, 193 
on, GEOI Hedge \ Scottish Naturalist, no. 193, p. 19 
January-Febru 1932 
RMANN, F1 Weit liber hniirung beim Sumpfbiber. Der 
Deustche Pelztier hte Jal 19 Miinchen, no. 11, p. 266. June 1, 
193: 
STEWART Epw Sanctu the Alaska bear. Sierra Club Bulle- 
tin, vol. 17 l, pp. 59-66, fig ( 1ary, 1932 
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Witpman, A. B. Coat and fibre development in some British sheep. Proc. Zool. 
Soc. London, 1932, pt. 2, pp. 257-285, figs. 1-9 July, 1932. 


Wistockx!, Georce B. Placentation in the marmoset (Oedipomid 





8 ge offroy i), 
with remarks on twinningin monkeys. Anat. Record, vol. 52, no. 4, pp. 
381-392, pls. 1-3. May 25, 1932. 

Wistock!1, Grorae B., and Witii1aM L. Srravs, Jr. On the blood vascular bun- 
dies in the limbs of certain edentates and lemurs. Bull. Mus. Comp 
Zool. at Harvard College, Cambridge, vol. 74, no. 1, pp. 3-15, pls. 1-4 
April, 1932 

Yeres, Jost Las formas geogrificas del “‘pichi ciego’’ menor (“‘Chlamyphorus 
truncatus’ Harl.). Revista Soc. Argentina Cien. Nat., vol.11, pp. 9-18, 
pls.2. December 31, 1932. (New: Chlamyphorus truncatus patquiensis.) 

El escudete cefalico del pichi ciego menor (Chlamyphorus truncatus 
Harl.). Revista Chilena Hist. Nat., Afio 35, pp. 107-112, figs. 2, 1931. 

Yerkes, Ropert M. Yale laboratories of comparative psychobiology. Com- 
parative Psychology Monographs, Baltimore, vol. 8, no. 3, pp. 1-33, pls 
10. February, 1932 

Youne, C. C. On some fossil mammals from Yiinnan. Bull. Geol. Soc. China, 
vol. 11, no. 4, pp. 383-393. 1932 

— On the fossil vertebrate remains from localities 2, 7 and 8 at Chou- 
kouthen. Palaeontologia Sinica, Peiping, ser. C, vol. 7, fase. 3, pp. 24, 
figs.7,pl.1. 1932 

ZANKER, LeureR. Zur Gehege—und Rentabilititsfrage in der Nutriazucht 
Peltztierzucht verb. mit Kleintierzucht, vol. 8, no. 4, pp. 66-68, figs 
April 20, 1932 

ZucKERMAN, 8., and A. 8S. Parkes. The menstrual cycle of the primates. Part 
V. The cycle of the baboon Proc. Zool. Soc. London, 1932, pt. 1, pp 
139-191, pls. 18, figs. 3. March, 1932 


COMMENT AND NEWS 


ACTIVITIES OF THE AMERICAN COMMITTEE FOR INTERNATIONAL WILD LIFE PROTEC- 


TION DURING 1932-33 


Report for the American Society of Mammalogists’ Annual Meeting, May 10, 1933 


The American Committee for International Wild Life Protection is in the 
sourth year of its existence, and has an official representative of the American 
Soc iety of Mammalogists on its advisory board, name Dr Joseph Grinnell of 
California 

The Committee is just publishing a report on the Wood Bison park of Canada by 
Dr. Hugh M. Raup, research associate at the Arnold Arboretum of Harvard 
University. Copies of this report will be available to members of the society or to 
other interested persons who apply to our office at the Museum of Comparative 
Zoology 

The committee also hopes to issue later this spring a publication on Africa, 


including a map of all game reserves and national parks on that continent, with 














COMMENT AND NEWS 287 


faunal notes on each area, and a series of supplementary articles on the present 
status of 16 species which are either rare or in an unsatisfactory condition as re- 
gards their numerical status. Copies of this will also be available free of charge to 
interested persons. 

Since last November the office has been gathering data on wild life protection 
in all countries of the world through various sources, and has already received a 
quantity of interesting and valuable material. We have also been establishing 
new contacts and re-affirming former ones in many different countries with organi- 
zations and individuals who recognise the value of conserving wild life. We have 
been in active correspondence with regard to the wild life poisoning campaign in 
Bulgaria, and the possibilitiy of securing European bison for re-introduction into 
that country. We have been in touch with the Norwegian Fish and Game Asso- 
ciation and others in regard to the precarious status of their bear, elk, etc. There 
is no measure for protecting bear in Norway except a closed season for the first 15 
days in November, in spite of constant efforts by the association just mentioned. 
That organization has offered to pay for all damage done by the animals, but to no 
avail. Itis estimated that not more than 20-25 bears survive south of Trondjhem 
Fjord 

We have reviewed for some American publications Mr. Theodore Hubback’s 
remarkable and thorough survey of wild life conditions in Malaya. This 3 volume 
document has splendid maps and recommendations for parks and game laws in the 
shape of draft enactments complete down to the last detail. The survey cost 
about $4500 and entailed travelling some 7300 miles. 

We have received from the British Society for the Preservation of the Fauna of 
the Empire a copy of the excellent survey of game conditions in West Africa made 
for them by Col. A. H. W. Haywood. This is being published serially in the journal 
of the Society 

The third bulletin of the International Committee for Bird Preservation, which 
appeared recently, is full of valuable and interesting information for conserva- 
tionists. We are momentarily expecting to receive a copy of the monumental 
“‘Synopsis’’ of all European laws relating to wild birds, which is being prepared by 
the International Office for Nature Protection at Brussels 

We are keeping in close touch with developments of the nagana situation in 
Africa, and spreading reports of recent discoveries along this line to anyone to 
whom we think such information might be of use. Requests for copies of our 1931 
publication on nagana continue to come in, and we should be glad to know through 
members of this society of anyone who would like a copy 

Last fall we heard disquieting rumors of the proposed abolition of the Zululand 
reserve where the only white rhinos in South Africa now survive. This was ad- 
vocated on the grounds that the reserve harbored tsetse fly which constituted a 
menace to neighboring settlements because, as we all know, these insects carry 
the cattle disease nagana and human sleeping sickness. We immediately brought 
pressure to bear on several points of influence, and though the reserve is not yet 
out of danger, we believe that the strong expression of outside opinion may ulti- 
mately play some part in forestalling the abolition of the white rhino sanctuary. 

We are in close touch with the energetic Conseil International de la Chasse 
whose headquarters are in Paris. This organization is rapidly becoming a real 
power among European forces for conservation, and might well have official 
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representation in the United States. In fact, we have been requested by it to use 
our influence to this end 

In spite of reduced budget we were able to send this new organization, as well 
as the British fauna society, a small contribution in token of our goodwill and 
appreciation of the fine work they are both doing along lines of interest to us all. 
We are likewise able to contribute to the running expenses of the International 
Office at Brussels, which continues to give us invaluable help in many ways, par- 
ticularly in the preparation of our forthcoming publication on African game re- 
serves and rare African mammals. 

In addition, we have given time to a number of matters, such as the present 
status of the Asiatic rhinoceroses; the massacre of 4-5 adult gorillas incidental to 
a photographic r xpedition to the Congo; the status of the Kamchatka sable; 
the re-appearance of the Pacific sea-otter; the Cuban flamingo traffic; faked nature 
films, et« 

We have been able to reach a wide body of sympathetic observers in all parts of 
the world through the courtesy of the London Field, East 
iodicals which have published our letters soliciting infort 





Africa and other per- 
ation from their readers 
on various pl ases of wild life protection 

Last year we applied for a research grant to enable a competent biologist to 
prepare a report on the whole question of international agreements affecting wild 
life, in order to stimulate sufficient interest to lead up to a renewal of the London 
Convention of 1900 for the preservation of African wild life. However, we have 


not yet suce eeded in se curing the funds for the study, but we hope for success at 
some future time. Meanwhile we are working through many other channels for 
better international correlation and co-operation in the field of wild life pres- 
ervation 

Information continues to come in on the present status of the musk-ox, and we 
hope next fall to publish a comprehensive and unbiased report on the whole prob- 
lem. And at any time we should welcome suggestions or data that would forward 

‘ 


our study from members of this society, as well as names of people who might like 


a copy of the completed report 

The Canadian musk-ox seems to be holding its own in places where it still 
occurs within the Arctic Islands Preserv: The same may be said of the animals 
in the Thelon sanctuary on the mainland, provided the Canadian government can 
continue to keep wardens patrolling this area of 15,000 square miles against white 
and Indian poachers. The 34 Greenland musk-ox bought by our government for 
introduction into Alaska seem to be flourishing on a 6000 acre tract near Fair- 
banks. Only 5 have been lost so far through various causes. The animals are 
still apparently too young to breed. In Greenland itself the animals are found 
today in small scattered herds only in the northeastern third of the narrow coastal 
strip fringing the ice-cap. Until the World Court decision which early in April 
gave the sovereignty of this part of Greenland to the Danes, the musk-ox and other 
members of the local fauna suffered indirectly in the course of mutual recrimina- 
tions between Norwegian and Danish trappers. Although it cannot be proved with 
certainty that the Norwegians shipped salted musk-ox beef to Norway and else- 
where, or fed musk-ox to foxes on their Greenland fox farms, it seems certain that 
they have been very active in hunting calves for zoological gardens and for pur- 


poses of introduction into other countries 
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Perhaps it is unnecessary to add that this practice entailed frightful slaughter 
of adult musk-ox, for the only way the animals combat danger is to assume their 
traditional circle of defense with heads to the front and the calves in the center. 
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enough times to secure, for instance 
1930. may soon bring the Greenland musk-ox close to the dan, r-line of extinction. 
In most cases, unfortunate! the ar s do not long survive transplanting, or 
live ery long in zoologi il gardens With a range in 1800 as great as that of the 
plains buffal: rding to Seton, these cattle of the arctic prairies had an esti- 
I ted pop ilation of one million In 1930, acc ording to care ful estimates made 
vy Canadian zoologists, this number had dwindled to a t of 14,000 for the 
hole rid. Tt ncient lineage of the musk-ox and its unique position in the 
al ial kingdom cor ine to make it of great scie ntific value and interest But 
it the same time a source of weakne n the t that in the course of thous- 
und years the animal’s | t é I fixed that it has little adapta- 
ility to new conditions. The musk-ox her e helpless before modern hunt- 
ers and is certainly d ed t ‘ net here it t all accessible and 
re real protectio! is | king 
We feel strongly that in times like t e, gal nimals may be in great danger 
€ use OI e@¢ omues game depart nt na more vital need for game as a 
pI é 1 suppl sut on tl t hand, flooded markets diminish organ- 
ized opposition to far-re ing m I ternational action for controlling 
haling, and the tage and fur trade, all of which must eventually be 
Che mittee ther els t there is an increasing need for might 
ed Ar learing hot r better understanding of international 
" Jame So far we have be ‘ rv on our rk w help 
rious members and member-organ! ions represented on our advisory com- 
mittee But, as in most cases, tl mount we can accomplish depends directly 
n the support we can get. We believe that as our work becomes more videly 
know vill not fail to secure this he nd so be able t ntinue a work which 
I ( 1d more shows itseli t ve distinctl worth while 
Respectfully submitted 
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SE 
OUTRAM BANGS 


OvrrRAM BanGs, who died on September 22, 1932, was from early youth imbued 
with that ardent delight in living things that marks the real naturalist. He was 
born at Watertown, Massachusetts, January 12, 1863, the son of Edward and 
Annie Outram Bangs; prepared for college at Noble’s School, Boston, and gradu- 
ated from the Lawrence Scientific School of Harvard College in the class of 1884. 
Already as a mere lad, he had begun a collection of mammals, the earliest speci- 
mens listed in his private catalogue having been taken in 1873. In 1892 his in- 
terests took more definite shape, and in company with his brother, Edward A 
Bangs, he began actively building up a collection of North American mammals 
both by purchase and through his own field work. Except for one or two trips to 
Florida and North Dakota, he collected mainly in New England and the eastern 
provinces of Canada, but at various times employed collectors, such as Ernest 
Doane, W. W. Brown, F. L. Small, C. H. Goldthwaite, and others, to make collec- 
tions for him in other parts of the east. By 1899 he had one of the finest private 
collections in the country amounting to over ten thousand specimens. Between 
1894 and 1899 he had published fifty papers on mammals, for the most part brief, 
describing new forms and recording field notes. The longest contribution was a 
list of the mammals of peninsular Florida. In 1899 his collection of mammals, in- 
cluding some hundred or more types, was purchased for the Museum of Compara- 
tive Zodlogy, where at the same time he was appointed assistant in mammalogy 
with charge of the collection. But his principal interest now centered more and 
more on birds, of which he still maintained a splendid collection numbering in 1908 
over 24,000 skins, when it too, was acquired by the Museum. Here as assistant 
and later as Curator, he devoted the rest of his life to building up a representative 
collection of the birds of the world which now ranks among the foremost in this 
hemisphere. An outstanding figure in the ‘“‘renaissance’’ period of modern mam- 
malogy, generous to a fault, ever vital, helpful and cheery, he was withal so ret- 
icent of public appearance, that the full worth of his talents was seldom fully 
appreciated save by those who knew him well.—GLover M. ALLEN. 


SPEER 
WILLIAM JACOB HOLLAND 


It is with deepest regret that we note the passing of William Jacob Holland 
He was born August 16, 1848 on the Island of Jamaica in the West Indies. Be- 
ginning with an early training in theology his remarkable energy later extended 
over an unusually broad field of interest, including science, education, language, 
literature and art. His death, December 13, 1932, terminated a vigorous career 
as a naturalist and administrator. Doctor Holland’s contributions in the fields 
of vertebrate paleontology and entomology have marked him as one of America’s 
outstanding scientists, and his tireless efforts as an educator and as director of 
the Carnegie Museum have achieved enduring success 

His contributions to mammalian paleontology include studies of mastodonts, 
bison, oreodonts and preliminary accounts of the Pleistocene fauna discovered at 
Frankstown Cave. Particularly noteworthy is the monographic study of the 
Chalicotheroidea in which he was a collaborator.—C. Lewis Gazin. 
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ERNST HUBER 


Ernst Huber was born at Winterthur, Switzerland, June 5, 1892. An early 
interest in natural history, encouraged by his parents, determined his career and 
he received his doctorate of philosophy in anatomy at the University of Zurich. 
After graduation he spent four years at his alma mater as first assistant to Georg 
Ruge, then joining the faculty of the Johns Hopkins Medical School as associate 
in anatomy. He was appointed associate professor in 1925, and died on October 24, 
1932. During his scientific career he gained world wide recognition as an au- 
thority on the facial muscles of mammals. In addition he took a very active 
interest in the conservation of wild life of both Switzerland and the United States, 
and in the welfare of the American Indian. In Huber’s composition was a touch 
of genius A tireless worker, he had a remarkable knowledge of his subject and 
was a stimulating teacher. The individual position which he occupied in 
his scientific field will not be filled, nor will his place in the hearts of his associ- 
ates.—A. Brazier Howey 
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Anyone interested in any phase of mammalogy is eligible for membership in 
the American Society of Mammalogists, and if elected will receive the Society’s 
official publication, the Journal of Mammalogy, quarterly. Name and address, 
with remittance of $3.00 for annual dues, may be sent to the Corresponding Secre- 
tary, or to any officer of the Society. Membership is dated from the nearest 
January, although formal election will not take place until the annual meeting of 
the Society following the receipt of application 








